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INTRODUCTION. 


THE various undertakings controlled in France and 
elsewhere by the well-known firm of Messrs. Schneider 
and Co., Creusot, constitute one of the largest groups 
of mining, metallurgical, and engineering interests 
in the world, comparable with those of the United 
States Steel Corporation in America and with those 
of Krupp in Germany. Indeed, it is more than prob- 
able that they now considerably exceed the latter 
alike in number, extent, and importance. In these 
circumstances the following description of the chief 
works of the company in France and, more par- 
ticularly, of the famous Creusot Works should prove 
of interest to readers of THe ENGINEER. They 
exemplify some of the resources of our Ally which 
happily escaped the ravages of the late war and in no 
small measure contributed to supply France with 
those munitions of war which rendered victory possible 


The Breuil Works consist of a large steel smelting 
department, rolling mills, machine and fitting shops, 
a producer plant, and a huge stock yard. In the 
centre and between the two works are the heavy rolling 
mills, a turbine erecting shop, and extensive shops for 
the manufacture and assembling of locomotive parts 
and a locomotive erecting shop. 

Eight miles further down the valley and connected 
with the Creusot and Breuil Works are the Henri- 
Paul Works at Montchanin, named after the eldest 
son of Mr. Eugéne Schneider, who was killed during 
the recent war. They are connected by rail and by 
canal with the Creusot and Breuil Works and com- 
prise large iron and bronze foundries, pattern shops, 
and stores. 

This group of three works occupies an area of over 
3000 acres and is provided with over 80 miles of rail- 
ways and sidings. The number of workpeople 
employed is about 20,000, of whom some 2500 are 
Chinese. 

The history of the works at Creusot dates back to 
the opening of the sixteenth century, when coal was 
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shire. although considerably larger. One of these 
kilns is now a chapel, whilst the other has been fitted 
up as a private theatre for the Chateau and its guests. 

The town of Creusot itself is situated on a branch 
line of the P.L.M. running from Nevers to Chagny, 
a station on the main Paris-Lyons line. It is 238 miles 
from Paris and about 25 miles due east of Chagny. 
It is the chief town of the Arrondissment of Autun in 
the Department of Saéne-et-Loire, and is linked up 
with the important waterway, the Canal du Centre. 
It is a large and straggling town lying on each side of 
and behind the Pare de la Verrerie, and continues 
spasmodically wherever the exigencies of the growing 
works have allowed room for habitations. It contains, 
nevertheless, several fine schools, hospitals, and other 
buildings erected and maintained by the family. 
The population is about 40,000 and by far the larger 
number are housed in roomy and substantial work- 
men’s dwellings and garden suburbs. pe 

Shortly after the close of the Napoleonic wars and 
after. suffering many vissicitudes the factories and 
mines of Creusot were purchased by Joseph Eugéne 
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FIG. 1i—PLAN OF WORKS AT CREUSOT AND BREUIL 
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and are now about to be devoted, with equal energy, | discovered in the valley in 1502. For more than 
to those peaceful pursuits upon which her future | 250 years the coal was worked from the surface out- 
economic and social welfare so greatly depend. | crops only, but in 1769 Louis XV. granted a concession 

In addition to works in Creusot, Paris, Havre, | to the Lord of the Barony of Montcenis, of which the 
Harfleur, Bordeaux, Lyon, Marseilles, and Chalon-sur- | village of Creusot was at that time a dependency, 
Saéne, which, together with ore and coal mines in | to mine the coal on a more extensive scale. Later on, 
various parts of the country, are the actual property | in 1782, as the result of a Royal Commission by 
of the firm, Messrs. Schneider and Co., possers con- | Louis XVI. to inquire into the creation “ 


trolling interests in a large number of other works, blishment of blast-furnaces and other factories”after | 
the chief of which are the new iron and steel works | the English manner,” licence was granted for. the | 


near Caen—La Société Normandie de Metallurgie— | erection of a foundry which, being under the direct 
and the 8.0.M.U.A. (Société d’Outillage Mécanique | patronage of the King, was known as the Royal 
et d’Usinage d’Artillerie) with works at Paris and at | Foundry of Montcenis. Four years later the foundry 
Lyons. 
THE CREUSOT WORKS. 
General Description.—The Creusot Works and the | forge and machine shops erected. The glass factory 
adjoining works at Breuil occupy the bottom of a well- | at the celebrated Sevres Works was in the same year 
wooded valley and extend for a distance of somewhat | transferred to Creusot, where for the next fifty years 


over two miles and a-half. The older portion—that is jt continued to work, being known as the Queen’s | 


to say, the Creusot Works proper—are situated at | Glass Factory, the Queen in question being the ill- 


the eastern end of this valley and the Breuil Steel | fated Marie Antoinette. Part of the old glass factory, | 


Works at the western extremity. The two works are | which continued to work up to the year 1832, has been 
not in a straight line with each other, but form an | converted into the Chateau de la Verrerie, Mr. Eugéne 
angle, as will be seen from the accompanying plan, | Schneider’s country seat at Creusot, which, together 
Fig. 1. The older portions comprise the coal and ore | with its surrounding park, lies due south of the older 
bunkers, the coke ovens and by-product recovery | portion of the Creusot Works and overlooks the blast- 
plant, the blast-furnaces, the steel works and foundry, | furnaces. In the courtyard of the Chateau there still 
a forge department, a central power station, and | stand two of the old glass kilns, dome-shaped struc- 
accessory shops and stores. ‘ tures recalling the pottery furnaces of South Stafford- 
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of an esta- | 


acquired the coal mines; iron ore mines were pur- | 
chased at Chalency and La Pature in the neighbour- | 
hood, four blast-furnaces were built, and a foundry, | 


Swain Sc 


34 Town hall. 

35° Schools. 

36 Post-office. 

37 Station. 

38 Warehouses. 

37 Breuil Steel Works. 
40 Sheet and bar mills. 
41 Garage. 

42 Breuil Lake. 

43 Torcy Lake. 

44 Forge Pond. 


ng shop. 
g hoops on big guns. 


aurent. 


Schneider, an ironmaster of Bazeilles, and his brother, 
Adolphe Schneider. Joseph survived his brother and 
was succeded by his son, Henri Schneider. The latter, 
who died in 1898, was in turn succeeded by the pre- 
sent owner, Mr. Charles Eugéne Schneider, who was 
born in 1868, and was therefore thirty years of age 
when the property passed into his hands It has been 
mainly owing to his energy, foresight and business 
| acumen that the works have since attained the size 
and importance they enjoy, and that Messrs. Schneider 
| and Co. have developed the business so greatly by 
| the acquisition of works directly owned by the 
firm, and have further acquired such large and con- 
trolling interests in many other undertakings both in 
their own country and abroad. 

For many years the coal mines of Creusot and the 
Blainzy-Decize Collieries, not far distant, and the 
| iron ore mines of Chalency and La Pature, together 
| with those at Montchanin and Longpendue, sufficed 
| for the ore and fuel requirements of the works. Of 
| the coal mines, those of Decize were the most impor- 
tant, the fuel production before the war having been 
| 145,000 tons per annum. The total coal available 
| from the collieries owned by the company in the 
| Departmerit amounted to 217,000: tons per annum. 
| The coal mines of Creusot are now almost worked out, 
| and the supplies, both of ore and fuel, have to be 
| brought from great distances. The coal situation 

throughout the whole of France constitutes at the 
present moment a problem of great and growing per- 
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plexity, and Creusot is suffering, in common with all | 


the other great ironworks, from the acute shortage of | 
fuel that now prevails. 
THE BLAST-FURNACES AT CREUSOT. | 

The blast-furnace plant at Creusot may be described 
as being in a state of transition. The existing plant 
consists of three blast-furnaces in blast, one in process 
of demolition and one in process of construction. The | 
three furnaces in blast have a pig iron output of 100) 
tons per day ; the furnace in construction will have | 
a’daily output of from 125 to 150 tons. The intention 


FIG. 2—BLAST FURNACE GAS BLOWING ENGINES, 2400-H.P (CREUSOT) 


is, however, to transport the whole plant at a very | 
early date further down the valley and to re-erect it | 
in close proximity with the Breuil Wokrs, so that the | 
steel furnaces of the latter may be supplied with liquid 
pig iron instead of employing the existing method of 
charging with cold pig which, in view of the present 
coal situation, is needlessly expensive and is in any 
case uneconomical and old-fashioned. 
The dimensions of the new furnace, which is shown 

in plan and section in Fig. 4, are as follows :— 

Specific Volume -.. -. .. =. =. 2.3 

Height, from hearth to gas offtakes .. 56ft. 

Ratio of height to diameter at belly . . 3.2 


Ratio of depth of boshes to diameter of 
hearth eer 


Hearth diameter 


| 


1lft. 6in. 
The furnace top and outside shell are carried on pillars 
independently of the hearth. The bottom stonework 
consists of a course of fire-bricks laid at an angle of 
60 deg. and resting on a bed of powdered coke 15}in. 
thick, mixed with tar, and carried upwards so as to 
surround the brickwork of the hearth to a thickness 
of 10in. In the older furnaces this upper course is 
omitted. The brickwork and packing of the hearth 
are jacketed by a cast steel ring held in position by a 
belt of steel billets placed vertically and surrounded 
by steel sheeting. 

Each of the furnaces is furnished with six water- 
cooled copper tuyeres of 4}in. diameter. The experi- 
ence at Creusot is wholly in favour of the use of such 
tuyeres, their life far exceeding that of cast iron 
tuyeres, and their employment doing away with many 
of the difficulties and dangers inseparably connected 
with the employment of iron tuyeres. Although 
expensive as to first cost, they have more than justi- 
fied their employment. 

The annual ring at the furnace top is of cast iron. 
The throat is closed by a single cup and cone, the 
hopper being provided with a movable lid. In the 
older furnaces the tops are somewhat old-fashioned, 
and although every precaution is employed, the 
charge-wheelers at the tops have frequently been 
gassed. In the new furnace a number of modifica- 
tions¥have, however, been introduced which will | 
enable the charging, all of which is carried out by 
hand, to be effected with greater safety to the men. | 
The lowering of the bell, and the handling of the 
hopper cover, are effected by hydraulic machinery-— 
see Fig. 5. | 

Ore Stock Yards.—The ore stock yards consist of | 
a system of bunkers having an aggregate storage 
capacity of 10,000 tons. The bunkers are served 
by two lines of railway running alongside of them, | 
the wagons conveying the ore being either of the | 
automatic discharge type or being tipped by means of | 
an automatic tippler, the ore descending by gravity | 
into the bunkers, from which it is shovelled into the | 
charge tubs. The coke is brought on a belt conveyor | 
from the coke batteries. A pyrites briquetting plant | 
has, been built in mmediate proximity with the ore | 
stock yard, and the supply of! pyrites briquettes is | 
practically automatic. ; 

Blast-furnace Charge.—The charge consists of | 


| considerable crushing strength. The original pyrites 


| does not contain copper—contains in the moist con- 
| dition about 40 perfcent. of iron, and 0.8 per cent. 
| of sulphur. 


briquetted pyrites, Spanish hematite, mill cinder and | superseded by the installation of a Lloyd-Dwight 
scrap. Upward of 300 tons of pyrites briquettes are | cintering plant of a daily capacity of 300 tons of 
at present being used daily, the supply being derived | nodules. 
mainly from various French chemical and gasworks. The coke at present being used has a very large 
There is a very complete and efficient briquetting | proportion of ash—up to 20 per cent.—and leaves 
plant, with a capacity of 500 tons of briquettes daily. | much to be desired both in chemical composition and 
As received,¥the pyrites is heavily charged with | mechanical properties, although fairly hard and 
moisture, containing on an average as much as 25 | dense. Its quality may be judged from the fact that 
per cent., it being of a highly hygroscopic nature. | 25 cwt. are consumed per ton of pig iron produced. 
It is dried in the first instance in blast-furnace gas- | Having regard, however, to the figures recently 
fired rotary driers. The moisture is reduced by these | quoted at the May meeting of the Iron and Stec! 
means to about 12 or 14 per cent., after which 4 per | Institute, this practice compares favourably with 
| that of the Cleveland district, and it may be assumed, 
| therefore, that notwithstanding the difficulties experi- 
| enced, the coke supply at the Creusot Works is neither 
| better nor worse than it is in England. Hematite 
| and foundry pig iron and basic pig iron for use in 
| the steel furnaces are produced, casting being effecte:| 
| in open sand beds prepared by hand. 
| Lay Out of Plant.—The lay out of the blast-furnace 
| plant is somewhat peculiar, as the two pairs of blast. 
| furnaces are arranged not in line but at right angles 
| to each other. This was owing, not so much to 
| deliberate design, as to the exigencies of space, and 
more particularly owing to the fact that this portion 
| of the works is situated over the old workings of the 
| original coal mines, and it was necessary to select 
| positions where the subsoil was capable of sustaining 
| the weight. Settlements have, indeed, occurred in 
| other parts of the plant; notably near the central 
| power station and in the vicinity of the coal stock 
bunkers. Reference will be made to the resulting 
| difficulties and how they have been surmounted when 
| describing this portion of the plant. In the result 
|the arrangement appears to have worked satis- 
| factorily. 

Hoisting of the Charge.—The charge hoist is worked 
| by hydraulic power, the elevator being of the vertical 
type, and the charge being wheeled in buckets on to 
| the deck of the cage. 
| Cowper Stoves.—For heating the blast four Cowper 

stoves are provided for each blast-furnace, three being 
| habitually in use, and the fourth serving as a stand-by. 
| The stoves are of the central combustion chambe: 
type, and are heated by the washed gases from the 
| blast-furnaces. They are 65ft. high and 23ft. in 
diameter. The chequer work is of the usual octagonal 
cent. of powdered clay and 1 per cent. of blast-| honeycomb type. The blast is heated to 700-750 
furnace flue dust is added and the mixture is then | deg. Cent. bs 
pressed into cylindrical and into cubical briquettes,| Blast-furnace Blowing Engines.—Each pair of 
at @ pressure of 250 lb. per square inch, and baked | blast-furnaces is provided with its own set of blowing 
in a tubular furnace into which they are fed at one | engines delivering into a common main. One group 
end and delivered continuously from the other. The | is served by a two-cylinder tandem’ double-acting 
resulting briquette is fine-grained, dense, and has | gas blowing engine of 1200 horse-power, delivering 
blast at a pressure of 7 Ib. or 8 lb. per sq. in. (Fig. 2). 
|The other group is*served by two single-cylinder 
Corliss blowingYengines of 600 horse-power, each 
delivering blast at 8 lb. pressure. There are in reserve 
| @ 600 horse-power Rateau turbo-electric blower, and 


—which corresponds closely with ‘‘ purple ore”’ but 


It is found that the preliminary drying 
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FIG, 3—12-TON TILTING FURNACE (CREUSOT) 


and final calcination remove a fair proportion of the; two steam-driven Corliss engines of 300 horse-power 
sulphur and the finished briquettes contain between | each, capable of delivering blast at 6 Ib. pressure into 


| 50 and 55 per cent. of iron in the form of Fe.0, and| the main of either pair of blast-furnaces. 


0.4 to 0.5 per cent. sulphur. These briquettes con-| Slag Disposal_—The slag from two of the blast- 
stitute about 40 per cent. of the ore charge, the| furnaces is run into pits in which it is granulated with 
remainder being Spanish ore containing 50 to 55 per| a view to the future manufacture of slag cement. 
cent. of iron, and a certain amount of mill cinder and| The slag from the two remaining furnaces is tapped 
iron and steel scrap. The cylindrical briquettes,| into two reinforced concrete pits, where it is likewise 
which are about 6in. in diameter and 3in. in depth,| granulated in order to facilitate handling, and sub- 
should, in theory, offer a larger surface to the reducing | sequently removed by electrically operated bucket 
gases than the square briquettes. In practice this | grabs. It is used partly for filling up irregularities 
has not been found, however, markedly to affect the | in the ground in and around the works, particularly at 
operation of the furnace. The whole briquetting plant,| Breuil, where extensions are contemplated and it is 
which, in view of the use of pyrites is of some interest | necessary to level the ground for the foundations, 
from a metallurgical point of view, is shortly to be! and partly to fill up the old workings under the 
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No.3 BLAST FURNACE (CREUSOT)-UNDER CONSTRUCTION 
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Creusot Works themselves, to which reference has 
been made. For this purpose the slag is mixed with 
lime and mortar, and injected hydraulically into the 
goaf. 

Blast-furnace Slag Cement.—The difficulties which 
for a long time past have been encountered in getting 
adequate supplies of cement, combined with the 
present high price of this material, have led the 
management to decide upon embarking on the 
manufacture of slag cement. It is anticipated that 
the new works will be in operation before this article 
appears. There being insufficient space available 
at the blast-furnaces, it was decided to lay the plant 
down in proximity with the existing lime kilns at 
Port du Bois-Bretoux, an important wharfage on the | 
Canal du Centre, about eight miles from Creusot and | 
close to the new Henri-Paul Works. The capacity | 
of the works will be 40 tons of cement daily. 

The proportions in which the blast-furnace slag | 
and lime will be used is 75 to 85 per cent. of slag and | 
25 to 15 per cent. of slaked lime. The slag coming | 
from the granulating pits at Creusot contains a 
considerable quantity of moisture, which has to be 
got"rid of before it can be used for cement manu- 
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FIG. 5—DETAILS OF TOP, No.3 BLAST FURNACE 


and for the tunnel furnaces in whch the purple ore the older portion of the Creusot Works is situated 
briquettes are fired. The remainder of the gases,| over the old and abandoned workings of the coal 


| after further purification, are used in the gas-fired | mines which formerly supplied coal to the works. 


blast-furnace blowing engines and in the gas engines | The boiler-house, central power station and the coal 
of the central power station, which are capable of | stock bunkers are amongst those portions of the plant 
developing current equal to 4500 kilowatts. | so situated. Grave difficulties have from time to time 
| been experienced owing to subsidences and settle- 
Coxe OvEN anp By-propuct Pant. |ments. The foundations of the power-house and of 

Coke Oven Plant.—The coke oven plant at the old | the boiler-house have been carried to a very con- 
works consists of two batteries of thirty-six and thirty- | siderable depth, and the very real dangers which 
seven Coppée regenerative by-product coke ovens | menaced them, have, it is thought, now been effec. 
respectively, arranged in a continuous line, and | tively combatted. At the coal bunkers, however, an 
connected with the coal-charging and crushing plant | ingenious system has been adopted. As _ surface 
by a system of travelling belts 108 yards in length. | inequalities due to settlements would render it diffi 
The crushed coal is carried to a stock tower, which | cult or impossible to run the coal wagons over the 
has a capacity of 500 cubic metres, and is thus large | bunkers, the upper portions of the latter have bee 
enough to ensure a sufficient supply to keep the ovens | built in separate sections, which it is possible hydrau- 


| going for twenty-four hours, in the event of any | lically to jack up to their proper level whenever a 


stoppage or breakdown occurring in the crushing | subsidence takes place, wooden sleepers, blocks or 

plant. wedges being then driven in to keep such portions 
The double battery of crushers has been installed | at the required level and to ensure that the rails 

between the two coke oven batteries, and is fed by | running over them similarly remain level. 

two! Robin conveyors which collect the coal from the; The coal descends by gravity to the bottom of 

coal stock tower and convey it to the boxes of the | the hopper-shaped bunkers, from whence it is fed 
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(CREUSOT)—All dimensions are in metres. 


facture. The slag as delivered is therefore dried in | two electrically driven coal chargers. 

gas-heated tubular driers, 22ft. 6in. long and 4}it. | Two electrical coke pushers push the coke on to 
in diameter, revolving at twenty revolutions per | an incline plant sloping at an angle of 30 deg., from 
minute. The dried slag powder falls on to a belt | whence it travels on an endless belt, which, after 
conveyor, which carries it to a storage bunker of | screening off the fines, delivers the coke into the coke 
40 tons capacity, whence it travels along a trough| tubs for hoisting to the blast-furnace charging 
to an automatic weighing machine, which likewise | platform. 

receives the stream of slaked lime, in boxes containing| The following particulars as to the size and dimen- 
400 kilos. and 100 kilos. respectively of the materials. | sions of the coke ovens may be of interest :— 
The mixture is then taken to a tube mill, 22ft. Qin. | Total length of oven chamber .. 32ft. 
long and 5ft. 10in. in diameter, lined with flints and | Height to centre of arch 7ft. Gin. 
partly filled therewith, with the result that it is| | Width,average .. .. .. oe 
thoroughly pulverised and mixed. It is then removed | ans eo nets Sal iP 36 tena 
by @ screw conveyor to stock bins, where it ripens | 


Volatile matters in mixtures used 22 per cent. 
for at least three weeks before being finally bagged for Yield of useable coke .. 75 
delivery. 


Daily capacity of the two batteries .. 300 tons 


Slag Wool.—Slag wool was formerly made at the; The coal supply for the coke ovens, boilers, &c., 
Creusot blast-furnaces, but as the material has fallen , presents several points of considerable interest. The 
into desuetude the process and plant have been | railway trucks delivering coal pass over a line of rails 
abandoned. | directly over the coal stock bunkers, which are of 

Gas Cleaning.—The blast-furnace gases are wet exceedingly massive construction, being built of 
cleaned in two stages, the first stage being carried | reinforced concrete. There are three such stock 
out in Zchocke washers and Schiele fans, and the | bunkers, each weighing, empty, upwards of 50 tons, 
second in Theisen washers. The partly purified gases | and capable of holding 400 tons of coal, the aggregate 
are used to heat the Cowper stoves, the boilers supply- | weight of each bunker, loaded, being 450 tons. Refer- | 
ing steam power for the two Corliss blowing engines | ence has been made more than once to the fact that ' 


automatically on to an endless belt conveyor, which 
takes it either to the boiler-house or to the coke 
batteries, as required. 

By-product Recovery Plant.—When working on a 
normal coal approximately 300 cubic metres of gas 
are obtained per ton of coal. After the ammonia, 
tar and benzol have been extracted, 60 per cent. of 
the gas is used for heating the ovens themselves, a 
further 10 per cent. is used for heating the boilers of 
the by-product recovery plant, and the remaining 
30 per cent. is used to enrich the producer gas used 
in the open-hearth furnaces. The minimum calorific 
value of the coke oven gases is 3700 calories per cubic 
metre. 

The sulphation plant consists of three distillation 
towers for the ammoniacal liquors, two sulphuric acid 
saturators and two centrifugalisers for drying the 
recovered sulphate of ammonia. The yield of sulphate 
per ton of coal is about 24 Ib. 

The benzol recovery plant comprises a battery of 
Mallet oil towers for the separation of the tar oils and 
the crude benzol, and continuous stills for the frac- 
tional distillation and rectification and chemical 
washing of the latter. The commercial grades made 
here comprise :— 

90 per cent. benzol spirit for use in motor cars ; 
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Pure crystallised benzene for use in pharmacy, 
perfumery and dye industries ; 

Pure toluene for pharmaceutical purposes and 
for explosives ; 

50 per cent. benzol spirit and ‘‘ benzol solvent ” 
of higher boiling points for indiarubber solvent 
and for cleaning purposes ; and 

‘* Excise”? benzine, a heavy distillate evolved | 
between 150 deg. and 200 deg. Cent., and used 
to denaturalise commercial alcohol. 

From the heavy oils remaining after the final | 
separation of the ‘‘ Excise ” benzine—benzine régie— | 
a valuable artificial resin, ‘‘Coumarone,” separates 
on treating™the mother liquors with sulphuric acid. 





| deposition ordinarily takes place. The boiler is 


specially suited for superheating, and a special type 
of superheater is supplied for each type of boiler, 


by means of which the maximum efficiency can be | 


attained. The boiler is one which lends itself admir- 


ably to any of the alternative methods of firing, and | 
| can either be hand-fired, heated by gas, or pulverised 


coal, or mechanically stoked. The system adopted at 
the works is to fire the boilers by means of Kreoplin 


| mechanical stokers, this system being used not only 


in connection with the firing of the Kestner boilers, 


' but for the coal firing of all boilers using coal through- 


out the works. = 
The Kestner boilers were built at Creusot, and four 






pressure is adopted for the cylinders, pistons, glands 
and exhaust valves, and gravity lubrication for the 
bearings, crank shafts, connecting-rods and cranks. 
| The pistons and rods are water-cooled by means of 
| three centrifugal pumps, each capable of delivering 
| 2500 cubic feet of water per hour at a pressure of 
60 lb. The pumps are driven by electric motors. 
The cylinders are cooled by three centrifugal pumps, 
each delivering 5000 cubic feet of water per hour at a 
pressure of 25lb. Starting is effected by compressed 
air supplied by two Reavel compressors direct-coupied 
to two 35 horse-power electric motors. Two batteries 
of Tudor accumulators—8 volts, 600 ampére-hours— 


jooine through an excentric. Lubrication under 
} 

















FIG. 6—BUILDING A 3000-H.P. BLAST FURNACE GAS BLOWING ENGINE (CREUSOT) 


This resin can be used for a variety of purposes, as | 


it is a good non-conductor. It is used as a binder for 
coal briquettes. It is also used in the manufacture 
and repair of furnace electrodes. It softens at 50 deg. 


and melts at 55 deg. Cent. It is odourless and taste- | 
less, and is useful as a menstruum for pigments and | 


as a substitute for varnish bodies, although its brown 


colour impairs its application for delicate colours. | 


Investigations are proceeding with the object; of 


finding a method of decolorising it, and making it | 


more generally useful for these purposes. 
The residual heavy oils are used either in Diesel 


engines or for direct combustion under boilers or for | 


washing the coke oven gases for benzol recovery. A 


proportion of the residual oils are, after further | 


cleaning, used for lubrication. The pitch is used for 


briquetting coal, for making electrodes, and for mixing 


basic material. 
The tar from the coke ovens and from the gasworks 


is treated in two large coal-fired boilers, each con- | 
taining 20 tons, and the following fractionations | 


made :— 


Below 200 deg. Cent., ammoniacal liquors and | 


tar benzols. 
200 deg. to 240 deg. Cent., phenol oils (crude 
carbolic acid). 
240 deg. to 280 deg. Cent., heavy oils. 
280 deg. to 360 deg. Cent., anthracene oils. 
The anthracene is pressed in bags to remove the oil 
and sold to dyeworks. At present, however, the 


rectification is not pushed as far as the direct pro- | 


duction of anthracene, the naphthalene residues being | 
used as a fuel in works. Its cost-——250f. per ton— | 
makes it, value for value, cheaper than coal—which | 
costs up to 240f. per ton—while its calorific power 
and freedom from sulphur and ash make it an ideal 
fuel in these cireumstances. The calorific value is 
equal to two and a-half times its weight of coal. The 
yield of this material—centrifugalised naphthalene— 
per ton of tar is 124 Ib. 


CENTRAL POWER STATION. 


The Boiler House.—The boiler house supplying 
steam for the central power station contains two 
Babcock and Willcox marine boilers tested to a 
pressure of 228lb. per square inch, and having a 
heating surface of 4500 square feet and 160 square 
feet of grate surface, capable of evaporating 22,000 Ib. 
of water per hour. There are also six Kestner boilers 
of approximately the same capacity. 

The Kestner boiler is one for which Messrs. Schneider 
hold the licence. It consists of two horizontal cylin- 
drical chambers connected by a system of vertical 
tubes set at an angle with one another. In other 
words it is a multitubular boiler of special design. 
The upper chamber rests on a cradle and carries the 
lower chamber by means of the tubes attached 
thereto. The water circulation is such that the 
minimum amount of incrustation takes place, as the 
water circulates at a temperature above that at which 





additional boilers are in process of erection. Three 
Pratt fans driven by 45 horse-power electric motors 
have been installed to induce draught at the Kestner 
boiler equipment, and two smaller fans driven by 
12 horse-power*motors have been installed for the 
Babcock and Wilcox boilers. All the boilers are fitted 
with Green economisers. 

The Electric Power Station.—The central power 
station at Creusot is capable of supplying 25,000 


| kilowatt-ampéres. In addition, power is purchased 


| 
| 
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| from an outside power company, which supplies | 





| provide current for the igniters. 

< There are in addition five steam-driven turbo- 
alternators, two being .Schneider-Zoelly, 1890 k.v.a. 
3000 revolutions per minute turbines mounted on rigid 
and on flexible shafts respectively, two Zoelly turbines 
| of 4000 and 6000 k.v.a. respectively at 3000 revolu- 
| tions per minute mounted on flexible shafts, the 

largest being a 6000 k.v.a. Schneider-Zoelly machine 
' mounted on a flexible shaft. 
| The condensing plant for the 1890 k.v.a. turbines 
| is on the Westinghouse-Leblanc system, and that of 
| the 4000-6000 k.v.a. turbines on the Escher-Wyss 
| system. 


THe STEEL DEPARTMENT AT CREUSOT. 


| There are two steel furnace shops at Creusot : 
No. 1, which contains one 50-ton basic open-hearth 
| furnace, two 30-35-ton acid open-hearth furnaces, 
| one 30-35-ton basic open-hearth furnace, and one 
34-ton basic-lined electric furnace ; and No. 2 shop, 
| which is equipped with four crucible furnaces, two 
| 15-ton basic open-hearth furnaces, one 10-ton basic 
| open-hearth furnace, and one 3$-ton electric furnace. 
No. 1 Shop.—tThe five furnaces in this shop are 
| built in line with one another. The 50-ton furnace has 
| five doors for charging and two for inspection. The 
| remaining furnaces have three charging doors only. 
| All the doors and the ports of these furnaces are water 
| cooled as well as the blocks. The charging is effected 
| by the Benrather charging machine. The wagons 
| bring the materials of the charge to aset of rails running 
| parallel with the furnaces. Each wagon is in turn run 
| on to a turntable whereupon the Benrather charging 
| machine picks up its charging boxes and carries them 
| to the furnace. 
| There are three 20-ton overhead travelling cranes 
| in this shop. They handle the scrap, slag, &c., and 
| materials for the linings, and serve as stand-bys in the 
| event of a breakdown of the Benrather charger. 
| The 50-ton furnace is served by a battery of four 
Hilger gas producers. Thesmaller furnaces are sup- 
| plied with gas from a battery of ten Siemens producers, 
| the gas from which is used either by itself or with 
| admixture of coke oven gas. 
| The ingots cast in this shop undergo fluid com- 
pression either by the Whitworth or Harmet processes, 
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FIG. 7—10,000-K.W. TURBO-ALTERNATOR, 1260 R.P.M. (CREUSOT) 


three-phase fifty-cycle alternating current at 40,000 
volts for use at the Breuil Steelworks, at the Henri- 
Paul Works at Bois Bretoux, and at the Refractory 
Materials Works at Perreuil. The current thus sup- 
plied is transformed and distributed from sub-power 
stations at the Breuil and Henri-Paul Works. 

The plant at Creusot consists of three twin-cylinder 
tandem double-acting blast-furnacegas engines develop- 
ing 2400 horse-power, with 29in. bore and 42in. stroke 
at 120 revolutions per minute, working with variable 
compression coupled to three 1770 kilowatt-ampére 
alternators. Ignition is effected by Lodge sparkers 
controlled on the Temple system. The gas admission 
and escape valves are governed by an auxiliary shaft 





both of which have been installed. For the former 
system a 10,000-ton Whitworth press is used, while for 
the Harmet process an 8000-ton press is provided. 
No. 2 Shop—This shop contains four 36-hole 
crucible steel furnaces served by a 4-ton overhead 
travelling crane. This portion of the works is mainly 
employed on the manufacture of fine-grade tool steels. 
The famous ‘“ Estroit’? (S 3) and its forerunner 
‘*§ 2” are made by the crucible process. The com- 
position of the former is approximately as follows :— 


Per cent. 
Tungsten.. .. -- -- «+ «+ «- 18-19 
Chromium Ke ee ae ce sea sow, a OOtenaee 
Vanadium es be Mer ale sth vee. Oe 
Carbon «ws ee os we @.06100.67 
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FIG, 


The crucible steel furnaces and the open-hearth 
furnaces in this shop are gas fired with gas from a 
battery of seven Hilger gas producers. 

The overhead travelling equipment of the shop 
consists of the 4-ton crane referred to, a 7}-ton crane 
for charging the open-hearth furnaces, a 40-ton over- 
head travelling crane serving the casting pit, and a 
20-ton overhead traveller for setting the moulds and 
for stripping, &c : 

Electric Steel Furnaces.—The two electric steel fur- 
naces at the Creusot Works are nominally of 3.5 tons 
capacity each. Actually, however, 5 tons can with- 
out difficulty be obtained per heat. Both furnaces are 
of the “ Electro-Metals,” a type which has met with 
much favour both at home and abroad. They are 
two-phase three-wire furnaces, in which current is 
taken by two upper electrodes, one for each phase, 
the return current being taken through a fixed elec- 
trode underneath the hearth. Transformation is 
effected by Scott-converting two static transformers. 
In the furnace in question the current supplied is 
three-phase 5000 volts, which is stepped down to 
75 or 80 volts. The roof of the furnaces is formed by 
an arch of silica bricks and the hearth is basic lined. 
The lining consists of 80 per cent. dolomite from 
Montchanin, 10 per cent. chromite, 7 per cent. steel 
turnings, and 3 per cent. coal dust mixed with elec- 
trode dust, the mixture being rammed with tar. The 
charge consists mainly of heavy scrap and a small 


percentage of high-grade ore—1 percent. The ordin- 
ary run of steel for castings contains :-— 
Per cent. 
CMOS.) Se tote ti i Sar ee 
Mamgamnaem, -is. sis foes) ges - 0.50 
ree a ere 
Sete. S05 s. - ie 


A lower phosphorus steel is made for special purposes 
The resulting metal is very sound and less than 15 per 
cent. crop is the average found necessary. The ladles 
for receiving the charge are coke fired. Much of the 
steel made by the electric furnaces is used for high- 
grade castings in the foundry. To vary the carbon 
in the finished steel anthracene is added in the ladle. 

The ‘“ Electro-Metals”’ furnace allows of a very 
complete desulphurisation, and the steel is remark- 
ably homogeneous and free from irregular hard and 
soft spots. With reasonable care the ingots are 
exceedingly sound, blow-holes being ordinarily the 
result of carelessness in working or casting the charge. 
The entire bath constitutes a conductor; a steady 
torque results, and the circulation set up maintains 
the metal at uniform temperature and avoids the 
intense radiation set up in furnaces which have upper 
electrodes only. Each portion of the bath is brought 
consecutively into contact with the slag, and this 
greatly facilitates the necessary chemical reactions 
as well as assisting the proper assimilation of any 
special alloys added to the charge. Beside the carbon 
steels described above, nickel-chromium and nickel- 
molybdenum steels are made in these furnaces. The 
weekly output of special steels is between 80 and 
90 tons. 

In close proximity with the electric furnaces and 
with the crucible steel furnaces is the storehouse con- 
taining the special ferro metals and other additions. 
All charges are carefully weighed before being sent 
out to the furnaces and the stocks checked. 

The Steel Foundry.—The steel foundry at the 
Creusot Works is one of the largest of its kind in 
Europe and has an annual capacity of 15,000 tons of 
steel castings. It occupies an area of 30,000 square 
yards and consists of eight bays, and is served by 
seventeen overhead travelling cranes and thirty-three 
shop cranes of smaller capacity. The steel is brought 
from the open-hearth electric and crucible steel shops 
adjoining. There are twelve large drying stoves for 
moulds and ten heat-treating furnaces for finished 
castings and parts. Castings up to a weight of 100 
tons can be made in this foundry. The ordinary pro- 
duction consists of carbon steel, manganese steel, and 
high-grade special steel castings, the latter being 
made either by the crucible process or, when per- 
missible, by the electric furnace. With every grade 
of special steel full directions are sent out to users for 
their guidance as to the subsequent heat-treatment 
that the material may require in order to yield the 
best results. High-speed tool steels of a very wide 
range of grade are made, and the requirements of the 
machine, locomotive, and turbine building depart- 
ments at Creusot and of the subsidiary works else- 
where are wholly supplied from this department of 
the works. 

Creusot Rouirne MILs. 

The rolling mill plant at the Creusot Works consists 
of a general sheet and bar mill, an armour plate mill, 
a boiler plate mill and a tire mill. 

The sheet and bar mill is 412 yards in length and 
consists of six bays, the largest being 70ft. in width. 
It comprises a cogging mill, a heavy plate mill, a bar 
mill and a sheet mill. 

The Cogging Mill is a two-high reversing mill, 
consisting of a pair of 47in. rolls, 8ft. 6in. in the barrel 
capable of taking 18in. by 18in. ingots and cogging 
them down to 4}in. by 3}in. billets for the finishing 
mill. The upper roll is hydraulically balanced and 
manipulated. The mill is provided back and front 
with electrically driven live roller gear and skids for 
running the bar to the hot shears for cutting into 
lengths. There are two electrically driven hot shears 





for this mill. 
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The Heavy Plate Mill is likewise a two-high mill, 
with rolls 37in. in diameter and 9ft. 9in. barrel. It 
takes slabs up to 5 tons in weight and rolls them down 
to a minimum of fin. in thickness. 

Both the cogging mill and the plate mill are driven 
by the same mill engine, a 6000 horse-power steam- 
driven twin-cylinder reversible engine, having 46in. 
cylinders and a 58in. stroke. 

The.ingot re-heating furnaces are similarly common 
both to the cogging mill and to the plate mill. The 
latter has, in addition, a coal-fired plate re-heating 
furnace, 34ft. long and 10ft. wide, with forced draught. 

Bar and Finishing Mill.—This consists of eleven 
trains of three-high Lauth mills, set in tandem, the 
rolls starting from the largest and proceeding onwards 
being 28in., 25in., 23}in., 18}in., 13in. and 10in. 
respectively. They are for the most part driven in 
pairs by Corliss engines through the intervention of 
gearing, the engines varying from 400 horse-power 
for the smaller mills to 600 horse-power for the larger 
ones. The first train, however, which is used for heavy 
sections, is direct driven by a 1500 horse-power 
Woolf engine 

In parallel with this mill is a series of mill re- 
heating furnaces. Above these furnaces have been 
placed multitubular boilers, which are heated by the 
waste heat from the mill furnaces. The latter are 
of the continuous type, the contents being withdrawn 
from either end as required by means of mechanical 
furnace dischargers. The furnaces are fired with 
pulverised coal injected by means of compressed air 
at a pressure of 5lb. The plant is operated electric- 
ally, the pressure of the air blast being regulated by 
three levers, two of which act on the ports and one 
upon the air main (Lecourneur system). 

At the end of this mill is a cooling bank and the 
usual equipment for straightening, and cold-dressing 
machines, saws and shears. 

The plate mill just described was formerly occupied 
by the armour plate mill. The latter, which is now 
housed in No. 1 mill, will be described presently. 

Sheet Mill.—The sheet mill follows on to the bar 
mill, and comprises three stands of rolls, a two-high 
29in. mill driven by a 600 horse-power two-cylinder 
Woolf engine, a two-high chequer plate and universal 
plate mill driven by a 600 horse-power vertical Corliss 
engine, and a three-high Lauth 26in. mill, the middle 
roll of which runs free. Each mill has its own elec- 
trically driven live roller gear, and the Lauth mill has 
a hydraulic lifting table. This mill deals with medium 
sheets, thin sheets being rolled in an adjoining bay 
provided with two stands of rolls which take plate 
bars and roll them down to thin sheets. The tin- 
plate mill proper consists of two trains of five two-high 
mills, one train being driven by a 600 horse-power 
Corliss vertical engine and the other 600-kilowatt 
electric motor. One mill takes the plate bars and 
the other rolls the thinner plates, the latter being 
rolled in two, three or four thicknesses simultaneously, 
between chilled iron rolls. For high-grade plates and 
sheets, the gauge of which requires to be extremely 
accurate, there is another mill taking re-heated 
plate bars from the mill furnaces. This has a double 
train of rolls, each train consisting of three pairs of 
rolls. 

All the mill furnaces are equipped with water-tube 
boilers heated by the waste heat from the furnaces. 

Armour Plate Mill.—The armour plate mill has 
five bays, each 455ft. long. One is allotted to the 
boilers and coal bunkers, one to the re-heating 
furnaces and rolls, one to the quenching vats and the 
remaining two to the shearing, straightening and 
trimming machines, the annealing furnaces, loading 
and inspection. 

Each of the bays is traversed by overhead travelling 
cranes. The furnace bay is supplied with two elec- 
trically driven cranes, one of 85 tons capacity for 
handling the plates and for changing the rolls, and 
the other for lighter work. 

The are six re-heating furnaces of different sizes, 
each heated by forced draught and of dimensions 
commensurate with the size of the plates to be rolled. 
There are two stands of rolls, both driven by the 
same engine, a double-acting twin-cylinder reversible 
steam-driven engine, with cylinders 5ft. 6in. in 
diameter and a 58in. stroke, capable of developing 
1200 horse-power. One of the stands is used as a 
roughing mill and the other as a finishing mill. Their 
dimensions are as follows :— 


Diameter of rolls .. 46in. 
Length of barrel 13ft. 10in. 
Lift of roughing roll 39in. 

Lift of finishing roll 23in. 
Height of housing . . 18ft. 
Weight of housings gfe Seed pd 45 tons 
oO ee eee 41 tons 


Both back and front of the rolls have live-roller 
gear, driven by a small steam engine, and lifting 
tables for handling the plates. After rolling, the 
plates are taken by live-roller gear to the shears, two 
of which are placed at right angles, right and left of 
the rolls and the other facing the rolls, so that the 
plates can be sheared on all four sides with the mini- 
mum handling. After passing the shears, the plates 
travel straight to the re-heating furnaces. The shears 
are fitted with a device acting as a jaw and operated 
by four hydraulic plungers for the purpose of keeping 
the plates steady during shearing. They are capable 
of dealing with plates up to a width of 13ft. 6in. After 
re-heating, the plates pass to a powerful electrically 
driven plate-straightening machine, where they pass 





between a series of seven rollers and are flattened out. 

The Schneider process of hardening armour plate 
consists in subjecting it at a high temperature to the 
cementing action of ordinary illuminating gas under 
pressure, the action being confined to one surface of 
the plate. At present armour plates are not being 
made in this mill, and the furnaces have been dis- 
mantled. . 

Tire Mill.—This consists of a steam-hammer shop 
in which the cheeses cut from the ingots are hammered 
out and punched into rough blanks, and the tire mill 
consisting of roughing rolls and finishing rolls. There 
are three 10-ton hammers and two re-heating furnaces 
served by small 2-ton electric cranes which withdraw 
the cheeses and place them under the hammers for 
punching. The tire mill section is provided with two 
re-heating furnaces in which the punched blanks are 
raised to the requisite heat for rolling. All the 
re-heating furnaces, like most of those at the Creusot 
Works, are equipped with waste heat boilers. 

In the roughing mill the tires are rolled in a vertical 
position between horizontal rolls held upright by an 
adjustable hydraulic arm, which not only keeps them 
in position, but presses them against the rolls. The 
upper roughing roll projects from a single housing 
and has no secondary support, but the necks of the 
lower roll are held by chocks on both ends. The 
finishing rolls, on the other hand, are vertical, the 
roll table upon which the tires lie during the operation 
of rolling being horizontal. The tire is rolled flange 
uppermost. The capacity of the tire mill is such that 
tires of any size can be rolled in it, from small 50 Ib. 
tires for light field guns up to the largest locomotive 
tires weighing over 14001b., and having diameters 
up to 7ft. 

Adjoining the tire mill is a hydraulic press in which 
tires that are at all defective either in diameter or 
concentricity can be punched to the exact calibre 
needed. The tires are annealed in vertical rotary 
annealing furnaces. 

Rolling Mill Statistics —Taking the whole of the 
above mills, the annual capacity is 180,000 to 200,000 
tons of finished products divisible roughly into the 
following classes of materials :— 


Tons. 
Bars and sections . 120,000 
Thick and thin plates 40,000 
Thin sheets Py 8 150,000 


There are altogether sixteen rolling mill engines 
aggregating 21,250 horse-power; three hydraulic 
presses of 65, 100, and 500 tons respectively, aggre- 
gating 3060 horse-power; three 10-ton hammers, 
and one 4-ton hammer. The total number of mills 
is twenty-five, with sixty-five stands of rolls. There 
are thirty-seven hot shears and five cold shears, and 
two hot saws and eleven cold shears. There are 
twenty-three mill re-heating furnaces, all of which 
but the four continuous furnaces in the big bar mill, 
are equipped with waste heat boilers. There are also 
thirty-eight annealing furnaces, of which sixteen are 
similarly equipped. 

Roll-turning Shop.—The roll-turning shop contains 
fifteen heavy roll-turning lathes, of which the largest, 
used for turning the rolls of the large plate mill, is 
29ft. between the centres and has a pitch of nearly 
3ft. The rolls are driven by a 90 horse-power steam 
engine, and the shop is provided with the usual 
equipment of overhead cranes for handling the rolls. 


ForGinc DEPARTMENT AT CREUSOT. 


From some points of view this is the most charac- 
teristic department of the Creusot Works, and has 
always been famous for the number, power and range 
of the hydraulic presses and steam hammers it 
possesses. The value to France, and therefore to the 
Allies as well, of the work done in the forging shops 
of Creusot during the recent war can hardly be 
estimated except by a visit to the works and an 
inspection of the plant itself. During the war the 
forging of heavy guns, o armour plates, and of the 
heavy projectiles needed, made the whole department 
a vast hive of industry. So specialised was it for the 
work it had to do that the present phase of recon- 
struction presents many problems of great difficulty. 
France has now all the heavy guns she needs for the 
moment and more, and shells in sufficient quantity 
for any emergency likely to arise in the immediate 
future. Had the war been prolonged, there were in 
process of rapid completion guns that would have 
far outranged any “ Big Bertha” that Krupp or any 
other German arsenal could have put in the field. 
These guns are not being scrapped ; it is no secret 
that France is maintaining her reserves of artillery 
and of munitions. They are, however, ample, and 
their manufacture is therefore in abeyance at present, 
as is also the manufacture of armour plates, turrets, 
and the manifold equipment of modern navies. The 
presses and the hammers are being diverted to such 
other peace purposes as they may best subserve, but 
the process is not one that can be carried out hurriedly, 
and the plant is at present in a state of transition. 

The shops occupy an area of 57,000 square yards, 
and are divided into the heavy forge department 
and the light forge department. 

The Heavy Forge contains three shaping presses of 
8000, 6000, and 1200 tons; seven steam hammers, 
one of 100 tons, one of 20 tons, one of 10 tons, one of 
6 tons, and three of 5 tons, a 12-ton drop hammer, 
and nine flanging presses of 1200, 1000, 550, 350 








(two), 320, 200 (two), and 100 tons, besides eight other 
presses varying from 150 tons to 75 tons. 

The Light Forge contains twenty-seven compressed 
air hammers varying from 10 cwt. to 25 ewt.; twelve 
double-acting steam hammers varying from 10 ewt, 
to 6 tons ; two hydraulic presses of 600 tons and 1500 
tons respectively ; ten drop hammers of 10 ewt. to 
6 tons, and fifteen machine tools for the preparation 
of dies. 

The heavy forge department has four vertical 
annealing furnaces for gun tubes, marine shafts, and 
other long forgings, the respective capacities being 
82ft., 55ft., 36ft., and 20ft., with corresponding 
quenching and hardening vats; ten cementing, 
annealing and tempering furnaces with movable 
hearths for the heat treatment of forgings, and 
circular vats for the oil- or water-quenching of 
forgings up to a diameter of l0ft. 

The war-time annual capacity of the forging depart - 
ment was 20,000 tons of guns, 15,000 tons of shells, 8500 
tons of other forgings, and 3500 tons of stampings, 
or a total of 48,000 tons of forgings. 

The armour plate manufacture has for the moment 
been abandoned, but the former capacity was 6000 
tons of finished armour plates per year. 


Tue CrevusoT ENGINEERING SHops. 


The engineering shops at Creusot are of such 
importance and extent that the  blast-furnaces, 
steel works, and rolling mills may almost be regarded 
as subsidiary. The Creusot of the present day is, 
indeed, more an engineering works than an iron and 
steel works. A very large proportion of the output 
of the steel works and foundries is made into such 
essentially finished products as guns, gas engines, 
turbines, locomotives and boilers. Indeed, in this 
sense the works of the company at Bordeaux and 
Chalon may likewise be regarded as subsidiary to 
Creusot, which is first and foremost an engineering 
works. 

The present article is designed more especially to 
be a metallurgical description of the works. A 
detailed description of the manufactures of Creusot 
would entail technical engineering descriptions far 
beyond the scope or capacity of a single number of 
the Encrnger. It has been found necessary, there 
fore, to deal somewhat cursorily with this portion of 
the subject, but although the general details are dealt 
with briefly, emphasis has been laid more especially 
on the manufacture of locomotives, for which the 
firm of Messrs. Schneider and Company are just], 
famous. 

The department at Creusot devoted to engineering 
manufactures may be grouped broadly into two 
categories, the general machine construction shops 
and the locomotive and boiler shops. 

(1) General Machine Shops.—The distinction just 
drawn while limiting the scope of the second category 
leaves the range of the first vague and undefined. 
Under the generic term adopted are grouped a number 
of departments dealing with ordnance, gas and oil 
engines, colliery winding engines, cranes, trollies, and 
road tractors of every description and agricultural 
machinery. The other departments are devoted to 
subsidiary manufactures of engine parts and work: 
plant and machinery, such as marine, locomotive, 
and stationary engine shafting, large rotors for alter- 
nating machines, fly-wheels, rolls for rolling machines, 
&e. 

These shops have an area of 42,000 square yards 
and are served by twenty-two overhead travelling 
cranes of capacities varying from 3 to 100 tons. There 
are 600 machine tools, from giant planes having 26it. 
of travel and horizontal lathes with face plates 23ft. in 
diameter, down to the smallest machines required 
in the manufacture, shaping, grinding, and finishing 
of high-speed steel tools. One of the largest shops 
in this department is the turbine shop, which has an 
annual capacity of 300,000 kilowatts of turbines, 
ranging from machines of 500 kilowatts to machines 
of 35,000 kilowatts and over. This shop covers 
25,000 square feet and contains 250 machine tools. 
The number of workmen employed is upwards of 1000. 

(2) Locomotive and Boiler Shops.—The importance 
of these shops may be gauged by the fact that the 
annual capacity is 300 large locomotives per annum. 
They cover an area of 65,000 square feet. The assem- 
bling shop has three parallel bays, each 200ft. in 
length and served by one 60-ton overhead travelling 
crane and 6-ton travelling cranes. It has three lines 
of rails and can accommodate thirty locomotives 
under construction at the same time. Each of the 
bays contains a pit running its whole length, on which 
stand the locomotives in course of erection. There are 
also a painting shop, provided with 120-ton overhead 
travelling crane, a trial shop for steam tests, and a 
case-hardening shop. There are over 800 machine 
tools and the number of employees is 25,000. 

The locomotive shops at Creusot have long been 
famous. More than half a century ago fifteen loco- 
motives were built here to the order of our own Great 
Eastern Railway, while many locomotives have since 
been supplied to railways in Belgium, Spain, Italy, 
Russia, Egypt, Chili, the Argentine, and China. The 
French railways have always been large customers of 
the firm. The bulk of the orders are naturally for 
the types laid down by the railway companies’ 
engineers themselves, but the wide experience which 
has been gained at Creusot has enabled Messrs. 
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Schneider to build and standardise a number of types 
both of heavy passenger and goods engines, embody- 
ing the latest modifications and improvements intro- 
duced by the engineers of the great French railways 
for the locomotives built to their own design. Of 
these standard types, as distinguished from the rail- 
way companies’ own designs, the well-known Mikado 
and Pacific locomotives are of a type analogous to 
those made for the Chemins de Fer de L’Etat and the 
Paris, Lyons and Mediterranean, but modified and 
improved -by Messrs. Schneider. The exigencies of 
war prevented alterations being introduced during 
the years of its duration, but since the Armistice the 
company has effected certain improvements in 
its standard “ Pacific ’ type. 

Boiler Shop.—Hitherto the bulk of the boiler work 
has been made at Chalon. As soon, however, as the 
new boiler shops are completed the Creusot Works 
will be independent of outside aid even from its 
auxiliary works, except so far as bronze and iron 
castings are concerned, for which it will continue to 
rely on the Henri Paul Works, and for copper and 
brass tubing, which will continue to be supplied from 
the Lormont Works at Bordeaux. 

The new boiler shops at Creusot occupy an area of 
24,000 square feet and- will be able to turn out 300 
large locomotive boilers per annum, in addition to 
smaller boiler work of the general description. They 
will contain a complete equipment of pumps, accumu- 
lators, flanging presses, hydraulic riveting machines, 
and boiler testing shops, and will employ about 1000 
workmen. 

Tue Brevur Stee, WorKs. 


The new steel works at Breuil are thoroughly 
modern and up-to-date. Their position with regard 
to the older works in the valley will be understood by 
referring to the general plan given in Fig. 1. The lay- 
out of these works was begun in 1914, but owing to the 
outbreak of the war and the scarcity of labour 
numerous delays occurred. Owing, however, to the 
pressing need for steel and the diminution in the 
supplies from abroad work was again put in hand in 
1915. The problem was one of considerable difficulty, 
much of the site being extremely uneven, so that large 
areas had to be levelled and others filled up. The work 
of laying the foundations in those portions of the 
valley which did not require so much preliminary 
work was begun in November, 1915, the first steel 
pillars being put in on January Ist, 1916. The first 
charge of steel was. tapped on July 30th in the same 
year, @ very creditable performance in view of the 
circumstances. A considerable amount of the labour 
employed in the building construction and in preparing 
the foundations was Chinese. 

The bulk of the structural girder work and of the 
overhead travelling cranes was constructed at the 
works of the company at Chalon, while the machinery 
was largely supplied by the works at Champagne-sur- 
Seine. The operations were pushed on energetically 
throughout the war and by the beginning of 1918 the 
steel works were practically completed. They consist 
of an open-hearth furnace plant and casting pits ; 
a stripping and dressing shop; a battery of re- 
heating furnaces and soaking pits, producer plant, 
and a large scrap yard together with the usual acces- 
sories, such as a dolomite shop, brickmaking plant ; 
stores ;] fitting shops and an electric power sub- 
station 

Open-hearth Furnace Plant at Breuil—The steel 
melting shop is 710ft. in length and 82ft. in width, the 
roof being carried on nine pairs of lattice girder 
columns 83}ft. apart and a further pair at one end 
- with a 57ft. span between them. The height from the_ 
floor level to the bottom of the roof girders is 70ft. 
and to the top of the skylight 97ft. The girders 
carrying the overhead travellers are 8ft. in depth and 
are carried through to the casting shop, which runs 
parallel with the line of steel furnaces—see Fig. 9. 

There are five basic open-hearth furnaces and one 
acid open-hearth furnace, each of 50 to 60 tons capa- 
city. There are also two smaller basic open-hearth 
furnaces of 25 to 30 tons capacity. Space has further 
been provided for four additional 60-ton furnaces 
and for sixteen additional gas producers. 

The principal dimensions of the furnaces are given 
below, and drawings of a 60-ton furnace shown in 
Fig. 8 :— 


25 to 30-ton 50 to 60-ton 
furnaces. furnaces. 

Length between ports .. .. 28ft. 10in. 36ft. 
Length of effective working 

Cees a 28ft. 
Width of effective working 

hearth . ne en vo 13ft. 10in. 
Hearth surface. -— a2 a oe 373 sq. ft. 
Inside height of furnace, from 

top of arch to bottom of 

hearth ee ee Sit. 
Height from centre door sill to 

topofarch .. .. .. O5ft. 9in. 6ft. 2in. 
Depth from centre door sill to 

tap hole .. - so> oo i. 2ft. 3in. 
Area of gas ports .. 465 sq. in 574 sq. in. 
Area of air ports .. ere 1488 sq. in. 
Angle of air ports.. .. .. 35 deg. 34 deg. 
Area of gas uptakes ‘ 775 sq. in. 930 sq. in. 
Area of air uptakes 1085 sq. in 1581 sq. in. 
Length of gas uptakes .. 13ft. 10in. 13ft. 8in. 
Length of air uptakes .. .. 5ft. 10in. . 5ft. Sin. 
Volume of gas chequer space 1840 cu. ft. ..- 3890 cu. ft. 
Volume of air chequer space 2345 cu.ft. .. 3570 cu. ft. 

19ft. 6in. 19ft. 6in. 


Depth of chequer chambers. . ; 
Each of the large furnaces has five doors, three for 
charging and two for inspection. The smaller fur- 


naces have three doors for charging only. All the doors, 





together with the furnace ports and adjoining parts, 
are cooled with water at a pressure of 45 lb. per square 
inch, which is subsequently circulated to the gas 
valve seats and ultimately distributed over the works. 

The furnaces are recuperative not regenerative, the 
recuperaters being placed at each end of the furnace 
beneath the ports leaving the underneath of the 
hearth entirely free. 

Wellman Chargers.—-The furnaces are charged by 
means of Wellman Seaver charging machines, of which 
there are three. The charging boxes are filled in the 
pig iron and scrap yard running alongside the melting 
shop, and the boxes are then raised and taken by the 
overhead travellers serving the stock yard and trans- 
ferred to those serving the charging platform. Each 
of the Wellman-Seaver chargers has a capacity of 
34 tons, and the length of the charging arm is 11ft. 
The various lifting, travelling, tilting and rotating 
movements are effected by electric motors of from 
5 to 35 horse-power. 

The sill of the central charging door of each furnace 
is 30in. above the level of the charging platform, 
and those of the side doors are 38in. above the level 
so that the Wellman-Seavers do not require to be 
raised or lowered, but need only be tilted to serve 
either doors. Just below the sill of each central door 
is a slag outlet, the practice being to run off most of 
the slag just before tapping the furnace. Three small 
electrically driven pneumatic hammers are provided 
for hammering out the test pieces, and there is a 
well-equipped laboratory at one end of the platform 
for making rapid analyses of the steel during the 
progress of the charge, and for gas analyses. At each 
end of the platform are two 6-ton air-blown cupolas 
for melting the liquid additions to the charge. 

The basic steel furnaces at Breuil have invariably 
a lining of chromite laid directly over the steel plating 
of the hearth bottoms. Over this is laid a course of 
magnesia bricks, and upon this is rammed the basic 

ining consisting of dolomite and artificial tar as 
required. The bottom course of chromite is said to 
ensure long life to the furnace, and has not, since its 
first introduction, required either to be renewed or 


Gas Producers.—There are two batteries of gas 
producers, each consisting of fourteen Hi pro- 
ducers. The producer building is 590ft. long and 
58ft. 6in. wide having a coal stock pit running its 
whole length. Two overhead travellers, having 70ft. 
span traverse from end to end and carry the bucket 
grabs from which the producer hoppers receive their 
coal charge. The hoppers have a capacity of 35 tons 
each, and are suspended from the upper platform of 
the producer plant, so as to deliver into the top of 
each producer. Including the capacity of the coal 
storage bunkers and of the hoppers, a stock of 6000 
tons of coal can be held, which is sufficient for a 
month’s working. 

The Hilger Producer is one which, although popular 
on the Continent, has not been very largely adopted 
in this country, though it is said to yield very satis- 
factory results. Two 8ft. 6in. producers of this type 
were installed some years ago at the works of Messrs. 
Dorman, Long and Co., Middlesbrough. The pro- 
ducers at Creusot are somewhat larger, the diameter 
being 10ft. They consist of a cylindrical shell lined 
with fire-bricks and fitted with a double closing 
hopper. The bottom consists of a rotary hearth 
driven by worm gearing by means of which the hearth 
can be rotated backwards and forwards by a ratchet 
gear which can be adjusted to allow of the period of 
complete rotation being altered to suit convenience. 
The rotational movement is discontinuous, being 
alternated by a retrograde motion, thus conferring on 
the hearth the movement known as “ the pilgrims’ 
step.” The amount of ash thrown out depends on 
the nature of the movement imparted. The grate is 
formed in two portions, the upper portion having an 
angular adjustment with the lower portion, which 
results in producing a star-shaped opening, which 
serves to distribute the blast evenly over the whole 
cross section of the producer. Air and steam are 
blown into the producer, the proportion of steam being 
approximately 25 per cent. of the weight of the fuel 
charged. In the producers at Creusot, the air is blown 
by means of four fans, each supplying 18,000 cubic 
feet of air per minute, at a pressure of 3 Ib. to 6 lb. 
Each fan is driven by a 65 horsepower motor. Steam 
for the furnaces is supplied by a battery of six boilers 
fired by coke oven gases. In the event of a breakdown 
or of any emergency, each producer can be alterna- 
tively blown by a Ko6rting injector. 

During the present coal shortage, a large propor- 
tion of wood is being used in the gas producers. This 
has the effect of yielding a gas richer in hydrogen and 
hydro-carbons and lower in carbon monoxide than 
the usual run of producer gas produced with coal. 
The calorific value is therefore somewhat higher. It 
averages about 1300 calories. Simmance-Abady 
recorders are installed to check the working of the 
producer plant 

Casting Pits——The casting shop at the Breuil Steel 
Works consists of a bay 776 yards long and 72 yards 
in width, the roof being carried on pillars which are 
common on the one side to the steel furnace shop, 
and on the other to the ingot stripping and dressing 
shop. It is 695ft. in height from floor level to sky- 
light. There are two lines of overhead travellers, 
one above the other. The overhead equipment con- 
sists of three 6-ton Wellman cranes, one 80-ton over- 





head traveller, two 100-ton overhead travellers, two 
strippers and a stand-by overhead travelling crane 
of 30 tons capacity. The 100-ton overhead traveller 
has an auxiliary carriage of 20 tons capacity. Its 
span is 63ft. The chains are provided with vertica] 
guides in order to steady the handling of the casting 
ladles and to avoid any unnecessary swing which 
would lead to the metal being spilled. . 

As has already been stated, the practice at tl. 
Breuil Steel Works consists in tapping the bulk of t |e 
slag from the front of the furnace by means of a ta), 
hole beneath the sill of the central charging door. 
This slag is tapped on to an inclined trough, from 
whence it flows to slag wagons running on rails 
beneath the furnace and is taken to the slag ti). 
When the charge is tapped, a few shovelsfull of high. 
grade sand are thrown into the ladle to maintain the 
fluidity of the metal. As a carburising materia), 
anthracene from the by-product recovery plant i, 
added in the ladle. 

Each furnace has its own casting pit, made { 
reinforced concrete and lined with a course of refrac. 
tory bricks. With the exception of the casting pit 
belonging to furnace No. 8, each pit is divided into 
three parts, one 55ft. in length and 5ft. in depth, 
and the other 23ft. long and 10ft. in depth. 

The ladles are built up of sheet steel plates, lin. 
thick, and have a capacity of 70 tons. They are served 
and manipulated by the overhead travelling cranes. 
They are lined to a thickness of 6in. in their upper 
portions and to a thickness of 9in. in their lower 

rtions with fire-clay bricks, the thickness of the 
ine at the bottom of the ingots being 10in. The 
thickness of the bottom steel sheeting is ljin. Each 
ladle when lined weighs about 20 tons, and each is 
provided with two teeming nozzles, the second being 
provided in the event of the first sticking or becoming 
set. The teeming nozzle delivers the metal on to a 
trough by means of which two ingots can be cast 
simultaneously. The usual practice is to top-pour 
the ingots, and as the moulds are provided with refrac- 
tory sinking heads little trouble is caused by honey. 
combing or piping and very little crop is required. 

The residual slag as it flows from the furnace is 
poured into the pit, whence it is removed by the 
overhead cranes and dumped on to the slag tip. The 
slag is not utilised, as despite the fact that most of 
the make is basic steel the slag does not contain 
on an average, more than about 5 per cent. of phos- 
phoric anhydride, and has therefore little, if any, 
fertilising value. 

The three 6-ton travelling cranes in this shop serve 
for setting the moulds and for other work. Two 
powerful ingot-strippers are provided. The weekly 
capacity of the steel department is 6500 tons. 

Dolomite Shop.—The dolomite used for lining the 
furnaces comes from the quarries at Montchanin, and 
is stored in reinforced concrete bunkers. Thee is 
an efficient mixing and grinding equipment which 
consists of two breakers, two ball mills and storage 
bins for the und material, which is mixed with 
12 per cent. of artificial tar, containing 40 per cent. of 
pitch and 60 per cent. of heavy anthracene oils. 


Tue Rowiune Mr1s. 


The rolling mills at the Breuil Steel Works are not 
as yet completed, although work is in an advanced 
stage. They will thus possess the advantage of being 
thoroughly modern and up-to-date. Provision has 
been made for a very complete installation com- 
prising a cogging mill capable of taking ingots 27in. 
by 27in. and reducing them to 5} by 5} blooms. 
This mill will be driven electrically by a reversing 
mill engine of 15,000 horse-power taking current from 
a@ group of 3500 three-phase 5090-volt transformers 
making 485 revolutions per minute, and two double 
generators. The fly-wheel will weigh 75 tons. There 
will also be a large billet mill, a plate mill, a bar mill, 
and a strip mill, all similarly driven electrically. The 
re-heating furnaces will be fired by producer gas 
supplied from a battery of seven Morgan producers, 
and there will be the usual complement of mill 
accessories, such as live roller gear, skids, saws 
and shears. The capacity of the mill will be 400,000 
tons of blooms, 100,000 tons of billets, 60,000 tons 
of finished steel sections, 70,000 tons of plates, and 
30,000 tons of strip, per annum. 


Tse Henri-Pavut Works at MONTCHANIN. 


The Henri-Paul Works at Montchanin are about 
eight miles from Creusot, with which they are con- 
nected by rail. They are in close proximity with the 
important wharfage of Port du Bois Bretoux on the 
Canal du Centre.. They cover an area of 275,000 
square yards, of which over 50,000 square yards are 
covered by buildings. It is claimed on behalf of 
the Henri-Paul Works that they constitute the largest 
iron and bronze foundry in the world, a claim which, 
in view of their extent and capacity, may well be 
regarded as justified. 

To supplement the coke batteries at Creusot, which 
have become insufficient for the needs of those works, 
two batteries of 40 Coppée recuperative coke ovens 
each are in course of construction, together with a com- 
plete by-product recovery plant. The surplus gas 
from the coke ovens will be used in the foundries, 
the residué being transmitted to the Breuil Steel 
Works. 

The workshops themselves are built throughout 
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with reinforced concrete. They are top lighted and 


well ventilated. The pattern shop is 255ft. long and 
160ft. wide. It consists of two bays, one of which is 
provided with every description of woodworking 
machinery, including two large lathes, one with oa 


16ft chuck, and the other having a length between the | 


centres of not less than 35ft. Two 5-ton overhead 
travellers subserve the needs of this shop, which 
adjoins a series of timber storage sheds containing 
an ample supply for six months’ working. 

The main foyndry is 760ft. long and 360ft. in width, 
and consists of five bays. The centre bay, devoted 
to large castings, is equipped with four 12-ton 
cupolas, four 8-ton cupolas, and two 5-ton cupolas. 
The two adjacent bays, for large and medium castings 
respectively, are served by six electric overhead cranes 
of capacities varying from 120 tons to 30 tons, and 
twenty fixed cranes of 10 tons capacity each. 

The casting pits comprise several made of rein- 
foreed concrete, sand coated, which serve for the 
casting of mill rolls and of ingot moulds. 

The sand used is of a very high grade. It is ob- 
tained from Perreuil, and contains 98 per cent. 
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FIG. 12—BLAST 


FURNACE SECTION 
All dimensions are in metres, 


by compressed air. The mould-drying ovens are gas- 
fired from a battery of coke-fired gas producers. 

The Bronze Foundry has a special series of cupolas 
and reverberatory furnaces of an aggregate capacity 
of 7 tons of bronze. One 5-ton reverberatory furnace 
is provided for the fusion of scrap metal and shop 
turnings, and there is an oil-fired furnace of 1 ton 
capacity for the melting of special bronze alloys, such, 
for example, as cupro-nickel and cupro-manganese. 

There is at these works a sub-power station, which 
receives three-phase current at 45,000 volts and trans- 
forms it to direct current at 220-440 volts. 


CHANTIERS DE CHALON-SUR-SAONE. 


The Chalon Works of Sesnils: Schneider were 
founded as far back as 1839 and are, after Creusot, 
the oldest works of the company. They are situated 
on the banks of the river Sa6éne, which is navigable 
all the way to its confluence with the Rhone at Lyons. 
The works were for many years principally devoted 
to the construction of ships of small tonnage, as they 
are not only connected by the Saéne and the Rhone 
with Lyons and Marseilles, but are also connected with 
Havre by means of the Canal du Centre. During the 
Franco-German War they were devoted to the build- 
ing of gun carriages and ammunition wagons, and 
during the recent war they reverted to work of this 
class. A number of submarines and .torpedo boats 
and destroyers were also built. The dimensions of 
such vessels are, however, limited by the dimensions 
of the locks, and shipbuilding is therefore confined to 
vessels of not more than about 800 tons displacement. 
For the requirements of submarine building the works 
were admirably situated, although at present they 
are chiefly devoted to boilermaking and to bridge 
building and construction, to the building of small 
pontoons and dredgers, and to the structural elements 
of overhead travellers and travelling cranes generally. 

The locomotive boilers used in the locomotive 








building shops at Creusot are chiefly made at Chalon, 
which, from its close association with the Creusot 
Works, is often known by the name of “ Little 
Creusot.” 

The works comprise boiler and riveting shops, ma- 
chine shops, galvanising departments, fitting shops, 
stores, and a number of slips for the building 
torpedo boats and other craft. 

. The rivet shop occupies one end of a large building 
820ft. long and 150ft. in width, the other end of which 
is devoted to the manufacture of locomotive boilers 
and fire-boxes. It contains three steam hammers and 
a number of oil-fired rivet bar re-heating furnaces, 
heading machines, and three vertical rotary rivet 
finishing machines, which punch the fins away from 
the rivet heads and deliver the rivets properly trued 
up. Alongside this shop is the hammer shop, which 
contains a further equipment of steam hammers used 
for forging axles and crank shafts. Adjoining the 
hammer shop is a die shop for making dies employed 
in the rivet presses and in other parts of the works. 

‘ The electric welding shop has an efficient installa- 
tion for the cutting and welding of plates by the 
electric, acetylene, oxy-hydrogen, and oxy-benzol 
processes. A portion of this shop is laid out for the 
manufacture of oil tanks for electric accumulators 
and other similar work. 

At the extreme northern corner of the works there 
is a galvanising shop containing a molten zinc bath 
25ft. in length. The capacity of the shop is 800 tons 
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Adjoining this boiler shop, which is in process of 
being dismantled preparatory to being converted 
into a tool shop, is the repair shop for locomotive 
boilers and the erecting shop for tenders. 

The largest shop at the Chalon Works is the big 
boiler shop in the south-western corner. It is 800ft. 


of | long and 180ft. wide and is divided into three bays, 


the central bay being 80ft. in width. This shop is 
served by a number of gas-fired re-heating furnaces 
and is devo’ed to the building of large locomotive 
boilers, the shells being fitted up complete with their 
copper tube equipment, superheaters, &c., and con- 
nected up with the fire-boxes. There is a 250-ton 
hydraulic flanging press and a 30ft. hydraulic riveting 
press, made by the Somua Company, which works in 
a circular pit. This riveter is served by an overhead 
traveller with a clearance of 40ft. from the floor level, so 
that boilers placed in the pit and projecting upwards 
into the shop can be lifted and handled with ease. 
The riveter is controlled electrically and has two 
levers, each capable of applying a pressure of 50 tons, 
or, when working in conjunction with each other, a 
pressure of 100 tons. 

For the expeditious handling and loading of large 
boilers an ingenious system of shop construction has 
been resorted to. The north-eastern end of the bay 
is built in sections, the upper frame resting on girders 
which project, at a height of 40ft., to a distance of 
70ft. into the outside yard. These girders are sup- 
ported on columns, which enable them to act as rails 


Swain Sc. 


FIG. 18—DETAILS OF BLAST FURNACE TOP AND GAS CHAMBER (LA NORMANDE)—All dimensions are in metres 


of galvanised sheet plates, angle iron, and tank work 
per annum. 

The locomotive boiler shop occupies the further 
end of the rivet shop and is at present devoted to the 
manufacture of copper plate fire-boxes for locomo- 
tives and of boiler parts. There is a 60-ton mushroom 
press for shaping the ends of boilers and smoke-box 
doors and copper domes, besides a very complete 
equipment of large drilling and planing machines, 
and two large radial lathes for making circular dies up 
to 1lfit. in diameter for the presses. The metal 
employed for these and other dies used in and about 
the works is the self-hardening chromium vanadium 
alloy S 3 made at Creusot. There is likewise in this 
shop a rather interesting multiple drilling machine 
of German make, which drills five holes simultane- 
ously. With this exception most of the machinery in 
this shop and in other departments came from the 
Somua Works of the company. j 





both for the frame and for the overhead traveller, 
which takes the end section and pushes it along as 
far as may be required. The effect of the arrangement 
is that the whole end of the bay can be removed 
bodily and transported some 70ft., free access being 
allowed to the wagons upon which the boilers are to 
be loaded. These run on rails parallel with the end of 
the shop and at right angles to its length. Details of 
this construction are given in Fig. 18. 

The power station of the works takes three-phase 
40,000-volt alternating current from the Compagnie 
de la Grosne at Montceau-les-Mines and transforms it 
into direct current at 220 volts for power require- 
ments and at 115 volts for lighting. 

Along the south-western boundary of the works, 
which adjoins the river, are a number of slips for the 
building of torpedo boats and other vessels within the 
tonnage limitations already referred to. + The slips 
are arranged at an acute angle with the river bank, so 
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that launching takes place obliquely, the width of the 
river not being sufficient to allow of their being 
launched in the usual way. There is likewise a floating 
dock, by means of which vessels of greater draught 
than could otherwise be accommodated by locks on 
the river can be baulked up and floated to their desina- 
tions. For the loading up of engines and motors on 
the vessels in process of construction and for the 
handling of bridge and girder work generally a 50-ton 
Titan crane has been erected on the river bank. This 
crane stands on a reinforced concrete base and has a 
radius of 25ft. when working at full load and 40ft. when 
loaded to 25 tons. It is actuated by a 20 horse-power 
electric motor and an auxiliary motor of 10 horse- 
power. 


ATELIERS ET CHANTIERS DE LA GIRONDE 


a 600-ton hydraulic press which during the war served 
for the manufacture of tank parts. It is now used as 
a shaping press for boiler and ship plates. There is 
also a large turret erecting shop for making and 
assembling the turrets of battleships and cruisers. 
This shop is 470ft. long, and contains specialised 
machinery of a varied description. 

The largest slip is 650ft. in length, and can therefore 
accommodate vessels of the largest dimensions, It 
is served by two overhead cranes, 86ft. above the 
ground level, and two large stationary Titan cranes 
of 71ft. span each. There are two other large building 
slips of a length varying from 500ft. to 650ft., and a 
smaller slip, which serves amongst other purposes 
for the building of submarines. 

Ships launched from the Gironde Works are fully 
equipped with boilers, machinery, &c. To obviate 
the difficulties which arise from the normal launching 


lk 


varying from 50ft. to 55ft. in width, built side by side, 
They have since been considerably extended. 

The Harfleur Works were built in 1905 and have 
since been enlarged. They consist of nine bays, each 
260ft. by 195ft., and during the war made fuses, shell, 
and guns, as well as torpedo tubes. J 

The Hoc works, about a mile from Harfleur, were 
used. for shell filling and for the manufacture of 
explosives. 

Since the war these three works have undergone 
reconstruction, They are now to be devoted to the 
manufacture of oil engines and, in particular, of Diese] 
engines for marine purposes, ranging from 500 to 
3000 horse-power. Although, for the most part, 
heavy castings and forgings for machines to be made 
at these works are received from Creusot and other 
works belonging to Messrs. Schneider, the Havre 





(BORDEAUX). 


Bordeaux is the second largest port in France. It 
is situated about 50 miles from the mouth of the 
Gironde, a tidal river of great width and depth, and 
is thus admirably situated for shipbuilding. It was 
not, however, until 1882 that the Ateliers et Chantiers 
de la Gironde were established by Messrs. Schneider 
and Bordeaux became a really great shipbuilding 
centre. 

The works are situated on the right (north) bank 
of the river, which is nearly one-third of a mile wide 
at this locality. Although there is a difference of 
16}{t. between low and high tide, the fairway is broad 
and deep. The Chemin de Fer de |’Etat runs along 
the north boundary of the works and a branch line 
of the Paris—Orleans railway passes through the 
works on its way to the riverside wharves at Lormont, 
separating the slips and some of the shops from the 
main portion of the works. Powers are being sought 
to shift this branch line, which would render the 
plant more compact and convenient. 

Amongst the numerous large ships which have been 
built at these works may be mentioned the French 
battleships Verité, 14,870 tons; Vergniaud, 18,300 
tons; Languedoc, 25,200 tons; the Kleber, an 
armoured cruiser of 7700 tons; and the Porthos, an 
18,000-ton steamer built for the Messageries Maritimes. 
Many of the ships launched for the French Navy have 
been built throughout from designs made by the 
technical staff of the works. It is interesting to know 
that the largest sailing vessel in the world, La France, 
was built at these works. Its length was 430ft., 
breadth 56ft., and depth 28}ft., with a displacement 
of 10,730 tons. It had as auxiliaries two direct 

reversible 900 brake horse-power Schneider-Diesel oil 

motors, each of the two-cycle type, with four cylinders 
17.8in. bore and 22in. stroke driving turn screws. 

The fuel consumption was 6 tons (forty-two barrels) 

of crude Mazout oil per twenty-four hours. 

The works occupy an area of 410,000 square yards, 
of which 60,000 square yards are covered by work- 
shops and buildings, including a boiler and ship plate 
shop, plate works, tracing and shaping shops, a turret 
mounting shop, timber shops, machine and fitting 
shops, smithies, six large slips and a dry dock and 
stores. 

The boiler and ship plate shop is 430ft. long and 
148ft. wide. It is only partly top-lighted, as a tracing 
room, 73ft. wide, partly occupies the floor above and 
extends the whole length. The lower shop contains 
plate re-heating furnaces and a large hydraulic press 
for shaping plates for ships’ hulls. The hydraulic 
accumulators are loaded with barium sulphate. 

The rest of the machinery is disposed in four bays, 
the centre bays being devoted to punching machines, 
and the outside bays to the reaming and boring 
machines respectively. 

The plate-punching machines are of novel design, 
and were manufactured by Messrs. Schneider et Cie. 
at their Somua Works. They are electrically con- 
trolled and the riveting holes are very accurately 
punched whenever a pointer automatically indicates 
to the operator that the punch is directly centred 
over the centre punch marks which have been pre- 
viously made on the plate in the tracing shop. The 
machines have been found very greatly to facilitate 
the operation and to render a large proportion of the 
work formerly done with reamers unnecessary as the 
component plates register very accurately when the 
actual work of rivetting has to be done. 

In the tracing room above, timber templets are 
built up for the main members, which are forged and 
shaped in the shaping shop, a large building 422ft. 
long and 146ft. wide. This contains a grid, 6670 
square feet in area, on which the members are laid 
and bent by means of hydraulic capstans, the feet 
of which engage with the hollow squares of the grid, 
while the cables draw the members against adjust- 
able bearers which fit correspondingly as required 
into adjacent squares. 

The woodworking and pattern shop, where the 
templet parts are made, and the carpenter’s shop 
are fitted with all the most modern woodworking 
machinery. 

One of the shops most recently added contains two 
200-ton flanging presses, a 250-ton swan-neck vertical 
hydraulic rivetter, having a 17ft. gap for large boilers, 
a 50-ton horizontal rivetter of similar type and a 
number of other tools for mortising, gear cutting, &c., 
all of which have been made at the Somua Works of 
Messrs. Schneider et Cie. 


lators. 


drilling machinery, milling machinery, and lathes are 
also made both at the old Bouhey Works at St. Ouen, 
and at Montzeron 


of modern ships of large tonnage, the experiment was 
some years ago tried of building in dry dock and 
floating out on completion by the simple expedient of 
filling the dock. This experiment was, :or example, 
carried out in the case of the 18,000-ton Porthos, and 
having been completely successful has since been 
pretty generally adopted. The dry dock in which the 
Porthos was built is the largest slip belonging to the 
works, being 660ft. long and 127ft. wide. It is served 
by a 160-ton overhead travelling crane. 
The Gironde Works suffer at the present time from 
the fact that they are practically bisected by the 
branch of the Orleans Railway, to which reference 
has been made, and will be greatly improved when 
this line is shifted further north. The smaller Lormont 
Works, about to be described, will then probably be 
joined up to the larger works. 
Usines de Bordeaux (Lormont).—This works was 
laid out during the war as a cartridge factory. It 
consists of a brass and copper foundry, a foundry for 
zine and aluminium, a tube mill and accessory stores. 
The tube mill rolls copper and brass tubes, both rough 
and planished. There are two large drawing mills of 
the usual type, the tubes being drawn on a mandrill. 
This department of the works supplies practically 
the whole of the Schneider establishments with the 
drawn copper tubes for locomotive and marine 
boilers, the output being about 700 tons per annum. 
It also contains a rod mill for the manufacture of 
copper and brass rod and a strip mill. The melting 
department contains cupolas for the melting of brass 
and copper and an electric furnace for the manu- 
facture of cupro-nickel. 
Most of the machinery is driven electrically by 
high-tension alternating current obtained from the 
town power supply station and transformed in the 
sub-power station of the works. The whole of the 
plant is beautifully laid out, the machinery being of 
the latest and most modern description. It is intended 
later on to add another electric furnace in order to 
supplement the present furnace plant for the manu- 
facture of zinc and aluminium alloys. 


SOCIETE D’OUTILLAGE MECANIQUE ET 
D’USINAGE D’ARTILLERIE (SOMUA). 


This company was promoted in 1914 by Messrs. 
Schneider to acquire the Bouhey, Farcot, and 
Champigneul Works at Saint Ouen, near Paris, and 
elsewhere, and in 1917 extended its operations by 
purchasing additional works in Paris and at Venis- 
sieux, near Lyons. During the war these works were, 
as is implied by the name of the company, devoted 
almost entirely to the manufacture of munitions,, 
in particular, of guns, shells, and fuses. Since the 
Armistice the work of each group has been specialised. 
The company possesses two works at St. Ouen, 
one in Paris itself, and one at Montzeron (Cote d’Or), 
which have been, and will continue to be, devoted 
to the manufacture of machine tools of all sizes 
and descriptions. There are at these works exten- 
sive shops devoted to the making of large planing, 
riveting, and shearing machines, lathes and shop tools 
of every kind. The Champigneuil Works at St. Ouen 
possess, in addition to their share of the foregoing, 
departments devoted to turning out heavier machine 
tools, such as presses, steam hammers, rolling mill 
equipment, pumping machinery, and hydraulicaccumu- 


Heavy mortising machines, high-speed planing and 


In future these works will be extensively devoted 
to the manufacture of agricultural machinery, road 
tractors and automobiles, aeroplane engines, and gas 
and oil engines generally. A number of the motor 
omnibuses now plying for the Paris General Omnibus 
Company were made at these works. The Somua are 
the patentees and manufacturers of the well-known 
‘“* Maag ”’ silent gear. 


HAVRE, HARFLEUR, AND HOC. 


In 1897 Messrs. Schneider and Co. purchased the 
Havre Works of the Société des Forges et Chantiers 
de la Mediterranée, which had been founded some 
thirteen years previously. These works were equipped 
for the manufacture of artillery, and during the war 


Works are to a certain extent capable of making their 
own smaller forgings, as the light forge department 
contains sixteen steam hammers and presses ranging 
from 240 lb. to 1 ton, and there is an iron and bronze 
foundry for making small castings. 

A speciality of this group of works is the manufac- 
ture of aeroplane engines. They also turn out road 
lorries, automobile engines, agricultural machinery, 
and motors, and possess locomotive and boiler repair 
shops, and a nut and bolt making shop. 

In addition to the foregoing the company has 
recently founded a shipbuilding and repairing works 
at Cherbourg, the Société Normande de Constructions 
Navales. The slips at this works are specialised for 
building colliers and ore cargo boats, and a number 
of lighters built of reinforced concrete have been 
constructed of late at Cherbourg, where the experi- 
ments in this type of vessel have yielded most encour- 
aging results in regard to their future manufacture 
and prospects. 


CHAMPAGNE-SUR-SEINE 


The works at Champagne-sur-Seine constitute one 
of the most recent, extensive and important modern 
engineering works belonging to Messrs. Sehneider. 
They are connected with the Paris, Lyons and 
Mediterranean Railway, and by canal with Creusot 
and Chalon, whence they receive their raw materials 
and heavy castings and forgings. At present they 
consist of one large building 550ft. in length and 
490ft. wide, divided into a series of bays, and a num- 
ber of smaller buildings. They were built in 1902 
and were specially designed for the manufacture of 
electrical machinery. In 1903 the departments at 
Creusot formerly employed on work of this description 
were transferred to Champagne. During the war, 
work was diverted to a large extent to the manufac- 
ture of shells, gaines and fuses. They are now in 
process of reconstruction and restoration to their 
original purpose. 

They are engaged at present in the manufacture of 
direct and alternating machines of every capacity, of 
mining machinery, such as winding engines, fans and 
pumps, and of motors for overhead travellers, cranes 
and capstans, besides the larger electric engines for 
rolling mills, blast-furnaces, &c. The bulk of the 
electrical machinery installed at the other works of 
Messrs. Schneider has been built at these works, 
which have likewise supplied the plant and machinery 
for numerous central power stations and large 
metallurgical and engineering works both in France 
and abroad. 

The favourable position of these works and the 
large area at present unoccupied encourages the belief 
that in the near future they will become one of the 
largest electrical engineering establishments in the 
world. 


SOCIETE NORMANDE DE METALLURGIE. 
THE MONDEVILLE-COLOMBELLES WORKS. 


The Mondeville-Colombelles works of the Société 
Normande stand on a chalky plateau averaging 
100ft. above the sea level and overlooking the 
valley of the Orne. They are about two and a- 
quarter miles from Caen, with which they are con- 
nected both by railway’ and canal, and occupy an 
area of close upon 500 acres in convenient proximity 
with the iron ore deposits of Normandy. These con- 
sist of hematites and high-grade phosphoric car- 
bonates containing, after calcination, 8 to 10 per cent. 
of silica and 0.4 to 0.6 per cent. of phosphorus. 
With the addition, therefore, of a little phosphatic 
lime or basic slag they form an admirable burden for 
furnaces making basic pig iron. The carbonate ores 
are mostly calcined at the mines in cylindrical kilns 
somewhat of the Gjers type, but employing forced 
draught. Little trouble is experienced with fines, 
such as occur being screened off before the ores are 
loaded up for transport to the works. 
Blast-furnaces.—There are two large blast-furnaces 
of the most modern construction, and space has been 
provided for the extension of the plant by four 
additional furnaces. The only obstacle to this exten- 
sion is that created by the coal situation, most of the 
coal having to be obtained by sea from British ports. 
The present coal scarcity is therefore affecting the 
plant seriously, in common with iron and steel works 
in other parts of France. 





were worked to their fullest capacity. 





It contains 


An adjoining shop serves as a smithy. 





They consisted of seven shops, each 410ft. long and 


The two blast-furnaces at present erected and in 
blast have a daily capacity of 350 to 400 tons of pig 
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iron. Their principal dimensions, number of tuyeres, 
and other details are given below. See also Fig. 12. 


89ft. (27.310 m.) 


Total height .. ‘ 

Hearth diameter .. 15ft. 3in, (4.7m.) 
Depth of hearth .. .. .. ... 6ft, 2im. (1.9 m.) 
Diameter at boshes eee Sy eee 
Depth of Boshes .. .. .. ss 13ft. Sim. (4.15 m.) 


Diameter at throat oa, ee 
Number of working tuyeres.. . . 
Number of emergency tuyeres 
Diameter of working tuyeres 


6 

Dimes of | Sin 20m) 
iameter of emergency tuyeres . . - Tin. um. 

Pressure of blast at tuyeres 10 Ib. ; 


Temperature of blast 500 deg. to 600 deg. 


A section of the blast-furnace and details of the 
top and charging appliances are shown in Fig. 13. 

The furnaces are closed by a single cup and cone. 
The charging buckets constitute, however, as will be | 
seen on reference to the figures, practically a second 
cup and cone. They receive their contents auto- 
matically from wagons running beneath the ore 
and coke bunkers, whence they are conveyed under- 
ground to the foot of a Munier vertical hoist, which | 
takes them to the top of the furnaces. Just; before 
reaching their destination the wagons engage a double- 
hinged clack cover, whereupon the whole system is 
lowered over the furnace cone. When the bell of 
the bucket is lowered by means of the plunger attached 
thereto—and by which it is suspended while being 
hoisted and taken to the furnace top—the charge 
falls on the bell of the furnace, which it depresses in 
the process, the top being in the meanwhile effectively | 
sealed by the bucket cover referred to. The bucket | 
is then raised and taken back to the hoist, leaving its | 
cover automatically behind it in readiness for the | 
next bucket, while the bell of the furnace itself is | 
raised simultaneously and again seals the top. The 
fact that the cover is taken and lowered on to the | 
charging bucket at the charging level obviates the | 
necessity of its being raised by the hoist and thus | 
reduced the total weight of the cover. Beyond the | 
possible criticism that even without the added weight 
of the cover the weight of the “ bell and hopper” | 
form of bucket selected is considerable—it holds | 
6 tons of coke or 15 tons of ore—the system works 
smoothly, efficiently, dispenses with unnecessary 
labour, and has been found in practice to give perfect 
satisfaction. In conjunction with the rather com- 
plicated internal construction of the throat, it dis- 
tributes the charge well and evenly. From the above 
description and by reference to the drawings it will 
be seen that the system closely resembles the “* Nee- 
land” top. 

The ore is brought to the works in steel railway | 
wagons containing about 50 tons each, and is automati- 
cally tipped into the storage bunkers, of which there 
are fifteen, each having a capacity of 2000 tons of 
ore. The loading of the charge skips—the bell and | 
hopper buckets just referred to—is automatic 
throughout. 

The composition of the ores, coke and fluxes used 
in the burden is shown in the following table :— 


1Sft. Min. (4,25 m,) 
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The gases are partly cleaned by traversing large 
vertical towers and a V-shaped system of pipes 
which cleans them sufficiently for use under the boilers 
and.in the Cowper stoves. The residual gases are 
wet-cleaned until the impurities have been reduced 
to 0.01 grain per cubic foot for use in the gas 
A filtration gas-cleaning plant on a system 
‘the Halberg-Beth is about to be installed, whereupon 


| the whole of the gases will be completely 
| alike for use in the stoves, the boilers and the gas 


engines , 
Coke Oven and By-product Recovery Plant.—The 
| present coke oven plant comprises six batteries of 
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| which it is separated from the steel furnace house, 

The gas tubes are therefore laid beneath the scrap 
yard, but in such a manner as to be readily accessible 
for inspection, cleaning and_repairs. 

There are five 30-ton basic open-hearth furnaces 
and three 30-ton basic-lined Bessemer converters, 
When completed there will also be a battery of acid 
lined open-hearth furnaces and two more Besse: er 
converters, besides an electric steel furnace installa. 
tion. The open-hearth furnaces are at present charged 
cold by means of two 3}-ton box chargers. There 
is also a 40-ton overhead traveller provided for this 
| portion of the plant. 
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FIG. 18—-MOVABLE SHOP END AT CHALON WORKS 


forty-two by-product recovery coke ovens each. The 
ovens are of the ‘ Société Franco-Belge”’ type, and 
the output per battery is 250 tons in twenty-four 
hours. 

The coal is received in wagons of 50 tons, and is taken 
to a battery of five bunkers, each capable of holding 


| from 4000 to 4500 tons of coal, into which it is 


discharged automatically. Automatic slide traps on 


| the bottom of these bunkers deliver definite quantities 


of coal on to a Richard belt conveyor running beneath 


| the bunkers, by means of which the coal is taken to a 
| hoist, whence it is delivered to the crusher house. 


The latter contains three Carr coal crushers, each 
having an hourly capacity of 40 tons of crushed coal. 


| The crushed coal is taken by an aerial ropeway to the 
; overhead coal bunkers of the coke oven plant, each | 


Ores, Fuel and Flu-res. 

















Loss on j 

ignition. SiO, Al,O, CaO MgO Fe Mn P 8 Moisture. 
Ash in coke* .. ae: 25.2 5.3 1.2 4 | 0.15 | o190 | boo — 
Sousent on 8.50 | 17.90 | 4.52 | 3.30 1.55 | 43.1 | 0.32 | 0.67 -- 1.00 
La Ferriére i 1.10 | 14.50 |} 7.45 3.60 1.90 | 48.40 | 0.30 0.65 | 0.21 | 2.0 
St.-Rémy hematite 9.82 7.91 2.01 2.49 0.78 | 52.71 0.25 | 0.55 — 2.3 
St.-Rémy carbon .. 16.07 | 11.56 5.57 2.52 1.46 | 42.87 | 0.32 0.45 | 0.03 2.5 
May-sur-Orne.. 8.35 | 19.02 5.51 2.46 1.14 | 43.36 | 0.26 0.50 | 0.05 | 4.00 
St.-André 10.72 | 14.613 | 5.98 2.33 | 9.85 | 44.55 | 0.31 0.58 | 0.03 | 2.00 
Limestone .. .. ~ 1.4 — | 53-60 — _ | ~~ 0.02 om -¢ 1 
Pyrites briquettes 3.60 3.2 1.4 1.1 0.2 63.2 trace 9.05 1.19 - 

I 











. The coke varies too greatly in composition at present for reliable figures to be viven 


The average burden when making basic pig iron 
is as follows :— 
Taste I. 


Kilos. 
Coke o0i eee 5720 
Iron ore— | 
Soumont - 2400 } 
St. Rémy 1000 j 
St. André 2700 | 
Mag 1300 
Pyrites 500 | 
Manganese ore 300 
Basic slag j 200 
Tron turnings . . 300 . 
——8700 | 
Limestone eet 3300 
Phosphatic chalk .. 300 


The composition of the pig iron made approximates 
normally to one or other of the following :--~ 


TABLE III. 


Basic pig. (a) (b) 
Silicon oe 0.80 
Manganese .. 1.50 1.60 
Phosphorus. . 1.15 1.95 
Sulphur x 0.04 0.05 


Occasionally high-grade foundry pig is made on a 
hematite burden. 

There are five Cowper stoves to each furnace, each 
stove being 107ft. high and 23ft. in diameter. They are 
of the central chamber type, and are fired by partly 
cleaned blast-furnace gases. All the tuyeres are made 
of bronze. 

Blast is supplied by two 2800 horse-power Schneider 
gas blowing engines and a 4500 horse-power turbo- 
blower, 





| by-product plant. 


capacity of 400 tons of crushed coal. 


| of which serves one battery of coke ovens, and has a 


The coke ovens are charged by electric coal chargers 


batteries and drawn by Triquet coke pushers, which 
push the coke on to inclined beds, where it is quenched 
and subsequently removed on a Triquet belt conveyor 
to the blast-furnace coke storage bunkers. 

The gases, after being cooled and having deposited 
their ammoniacal liquors and most of the tar they con- 


| tain, pass to three Pelouse rotary tar extractors, which 
| remove the remaining tar, and subsequently to the 


After further treatment by the 
Montcenis process to extract the residual ammonia 
and by the Mallet process for the extraction of benzol, 
they are used partly to heat the coke batteries them- 
selves and partly in the boilers and steel plant and 
in the open-hearth furnaces. 

The tar is treated for the recovery of phenol, 
naphthalene, anthracene and heavy oils. 

Steel Works.—The steel furnace building is of re- 
inforced concrete and is 900ft. long. It has been 
built and equipped throughout by Messrs. Schneider. 

The gas producer plant consists of ten full-sized 
Hilger producers, and a battery of seven Kerpely 
producers 8ft. in diameter. The Hilger producers 
yield the gas for the open-hearth furnaces and that 
from the Kerpely producers is used to heat the mixer, 
the ladles and some of the casting pits. Owing to 
the existing conditions of fuel supply, the producers 
are being fired with a mixture of coal and coke, and a 
certain proportion of wood is being used. The pro- 
ducer plant is arranged alongside the scrap yard, by 





| The furnaces have magnesia linings, over which is 
rammed the dolomite lining of the hearth. The 
| Bessemer converters are of the Burbach type, that 
| is to say, they differ from the older type of converter 
| in having the bottoms not only detachable, but with 
‘the block piereed with holes instead of being fitted 
with tuyeres. This obviates the necessity of disturb- 
ing the joint between the wind box and the shell 
when fitting new blocks. Molten pig iron is brought 
from the blast-furnaces in ladles holding 30 tons, 
which are tipped by means of a 60-ton overhead 
traveller into the 700-ton gas-fired mixer. This 
mixer, which can be fired either with coke oven or 
producer gas, serves both for the open-hearth plant 
and for the converters. There are also two cupolas 
for the remelting of cold pig iron, with a capacity 
| of 25 tons per hour, and two smaller 5-ton cupolas 
| for melting spiegel. 
| The blast for the converters is supplied by a twin- 
| cylinder tandem double-acting 5600 horse-power gas- 
| driven blowing engine, delivering blast at a pressure 
of 44} lb. per square inch. There is likewise a 4500 
horse-power turbo-blower making 2500 revolutions 
| per minute, and capable of furnishing blast at the 
| Same pressure for the converter plant, or, when running 
| at a lower speed, for the blast-furnaces in case of need. 
| Steel can be made either by the basic open-hearth 
| or the Bessemer processes or by the Duplex process 
| employing the Bessemer process as a preliminary de- 
| phosphorising operation and finishing off in the open- 
| hearth. As the pig iron is low in silicon, it is not 
necessary in blowing the steel to pour off the slag 
until the end of the process. 
The dolomite shop contains two kilns capable of 
fritting 14 to 15 tons of dolomite per twenty-four 


suspended from the overhead travellers serving the | hours, two pug mills and two ball mills, tar boilers, a 


| brick-making plant for the refractory brick linings 
| of the foundry, with a hydraulic press developing 
| 500 Ib. pressure per square inch, a ramming machine 
| for the converter bottoms, and two kilns for baking 
them. 

The casting pits are made of reinforced concrete. 
The casting shop is 850ft. in length, and is served by 
three 60-ton overhead travelling cranes and one of 
60 tons placed at a higher level than the others, 
besides a 10-ton crane for limestone and two smaller 
cranes for subsidiary operations. 

Casting is effected either on trucks or in the moulds 
standing in the pits, the former method being that 
in general use. The trucks are mounted on a casting 
platform actuated hydraulically. The stripping is 
carried out. at the mills and not at the steel works. 
There are two strippers of 7 tons capacity, each worked 
electrically. 

The slag grinding mill, having a capacity of 10 tons 
per hour of finely ground slag, is in course of con- 
struction for utilising the basic slag from the open- 
hearth furnaces and converters. The slag averages 
14 per cent. of phosphoric anhydride. 

Rolling Mills—There are two electrically driven 
rolling mills at present in operation. The larger of 





the two is a 36in. two-high reversible mill, consisting 
| of four stands of rolls for cogging, shaping, billeting 
and finishing respectively. Each stand has its own 
| train of live rollers and the cogging mill is equipped 
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FIG. 19—-700-TON GAS 


with a very efficient tumbler gear, both elements of 
which work independently and are controlled elec- 
trically. They consist of a heavy forging stepped 
with a right-angled step. On rising vertically from 
its position between the live roller gear and the rolls 
the step engages with the lower corner of the ingot, 
the corresponding lower corner rests on the step of 
the companion tumbler. The movement of the 
tumblers is vertical and the ingot is thus rotated 
through an angle of 90 deg. by raising one tumbler 
higher than the other. When in the required position 
the tumblers act as skids and transfer the ingot to the 
next pass or to the next stand of rolls. 

The mill is driven by two 1500 horse-power con- 
tinuous-current electric motors, placed one at each 
end of the line of stands. They take current from 
two Ilgner sets, each provided with fly-wheels weigh- 


FIRED METAL MIXER 








The smaller of the two mills now actually in opera- 
tion is a semi-continuous mill consisting of a train of 
six stands and one of seven stands, the latter being 
placed in tandem and forming a continuous mill. 

The various stands are so situated in regard to 
each other that a piece on emerging from one pair of 
rolls is seized by the next pair before it is clear of 
the last. The slight tension on the bar thus resulting 
is not found in practice to injure the material in any 
way. 

The mill building is 890ft. in length, and the annual 
capacity is 50,000 tons. 

A plate mill and a medium mill are in process of 
installation. The whole of the mill plant and most 
of the equipment have been manufactured by Messrs. 
Schneider 

The*foundry is fitted for the manufacture of large 
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FIG. 20—OPEN HEARTH INGOT STRIPPER 


SOCIAL WELFARE WORK. 


Messrs. Schneider have always had very greatly 
at heart the welfare of those working for them. In the 
works themselves there are twelve bathing estab- 
lishments, fitted with shower baths, changing rooms, 
&c., and used on an average by 600 workpeople daily. 
Lockers are also provided for the deposit of articles 
which the men do not wish to take with them into 
the works, and accommodation for clothes, bicycles, 
&e. 

At Creusot the arrangements for housing are on 
an extensive and elaborate scale. There are six work- 
men’s quarters, of which several are in every sense 
of the word garden cities, provided with parks. 
and recreation grounds. The provision of workmen’s 
dwellings extends as far back as 1865, when the Cité 








ing 75 tons. A separate Ilgner set with a 40-ton 
fly-wheel drives the smaller mill through the inter- 
vention of two three-phase motors of 1000 and 1100 
horse-power respectively and a 1500 horse-power 
continuous-current motor. The Ilgner sets are housed 
in the sub-station. 

The lifting of the rolls is effected by, two electric 
motors, one for each roll. The motors work inde- 
pendently, but their movements are controlled and 
synchronised by a common rheostat. 

During the war this mill was chiefly devoted to the 
rolling of shell bars. It is now being used for heavy 
sections, rails, blooms and billets and slabs for plate 


mills. The cogging mill takes ingots up to 3} tons| building in proximity with the rolling mills. 





FIG. 21—SAINT EUGENE GARDEN CITY (CREUSOT) 


castings, such as mill-housings and rolls, converter 
bottoms, &c., as well as the smaller work required 
for other departments. It is, however, specialised 
for the casting of rolls and ingot moulds, and comprises 
three cupolas and a 1}-ton Stock converter for the 
supply of iron and steel castings. 

The Central Power Station.—The central power 
station houses the engines already referred to in the 
description of the blast-furnaces and of the steel 
works. It contains auxiliary motors and the gas | 
engines required for the generation and distribution 
of electric energy to the works generally, with the 
exception of the Ilgner sets, which are housed in a 
The | 


weight, and the capacity of the mill is 250,000 tons | energy developed in the power station is equivalent | 
of mixed sections per annum. The larger sections | to 54,000 horse-power, of which 30,000.is developed 
which ean be rolled in this mill include girders up to | by motors driven by gas engines and the remainder 


20in. in width. 


' by steam turbine sets. 





Villedieu was first founded. At present there are in 
and about Creusot and Montchanin six groups of 
dwellings, comprising 927 separate tenements, mostly 
with their own gardens, and 1496 further tenements 
not included in the garden city groups; 117 houses 
for clerks and foremen, and two large buildings con- 
taining furnished rooms for single men. The total 


| provision for housing amounts to 2540 tenements, 


of which 2000 possess separate gardens. There are 
also 1560 garden allotments which are let to workmen 
at nominal rents. These rents have been fixed at 
the lowest possible figures. For houses built prior 
to the war the charge is 120f. per annum, and for 
houses in the new garden cities the rents are 400f. 
per annum. A large number of the houses are owned 
by the tenants, and a scheme has been in force for 
many years whereby the workpeople are encouraged 
to become the owners of the houses they occupy, 
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by a system under which Messrs. Schneider augment, 
from funds instituted for the purpose, the sums set 
aside by the workpeople themselves for the purchase 
of their dwellings. 

There are five infant schools and four primary 
schools for boys and six for girls, which are equipped 
and maintained entirely by the company. There 
are also two large secondary schools—the Industrial 
School and the Higher-grade School. The latter 
acts as a feeder for the former, where the pupils rank 
as apprentices and receive technical instruction with 
a view to their subsequent absorption in the different 


departments of the works. Finally, there is a High | 


School, corresponding with the polytechnic, where 
the most promising pupils from the other school 


receive extended technical and scientific training to | 


qualify them for the higher technical and adminis- 
trative position in and about the works. 

On leaving the primary schools, the girls receive 
further training in the school of domestic economy or 
in the girls’ professional school, where they qualify 
for clerical and other positions on the staff, or become 
eventually school teachers, trained nurses, &c. 

The medical service at Creusot comprises free 
medical attendance and medicine for the workmen 
and their families. There is a large hospital, equipped 
throughout with the most modern appliances. It 
contains 300 beds, and has special wards for mecano- 
therapy, electrotherapy, and X-ray treatment. There 
is also a maternity hospital and a home for the aged 
of both sexes. There are two dispensaries, and the 
medical staff consists of five visiting physicians for 
Creusot itself and seven for the adjoining towns and 
villages. The hospital staff somaldienn five highly 
qualified specialists, besides the resident surgeons and 
physicians. Sanatoria have been established at la 

xuiche and at Hauteville, and there is a model farm 


for the supply of pure milk for the hospital, maternity | 
Workmen on the sick list receive | 
one-third of their salary, and are further assisted by | 


home and creche. 


various funds for sick pay and allowances, while the 
clerical staff receive their full salaries during the 
first four months of illness, half their salary for the 
next four months, and a quarter their salary for a 
further period of four months. The scale on which the 
medical services of the company are conducted may 
be gauged from the fact that during 1919 their cost 
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amounted to close on 1} million frances. This figure | categories, (1) those owned wholly by the company, 
includes the cost of the medical services at other | and (2) affiliated works in which Messrs. Schneider 
works belonging to Messrs. Schneider, all of which are | hold a large or controlling interest. 


supervised and administered by the headquarters 
medical staff at Paris. 

Retiring allowances and old age pensions are on a 
generous scale, which varies according to age of service, | 
| grade and good conduct, proportion allocations being | 
made in respect of each consideration. Grants are | 
made in respect of each child born, and special extra | 
allowances are paid in respect of the birth of every | 
child over and above the first two. Married workmen | 
| receive a further allowance of 10f. monthly, and, in | 
| addition, a monthly allowance of 15f. for the first | 
| child and 10f. extra for each additional child up to | 
| the age of fifteen. The children of widowers or of | 
| widows whose husbands have been employees of the | 
firm are maintained free of charge at children’s homes 
until they are old enough to earn their own livings. 

For the supply of meat, fish and provisions there | 
are a number of co-operative establishments, at which 
the workpeople can purchase what they require .at | 
practically cost price. Coal is provided free of | 
charge to 7000 workpeople,and at a greatly reduced | 
price to 2300 clerks, foremen and officials. The 
company also subsidises a number of sporting and | 
athletic clubs, and literary, historical and scientific | 
associations. A large concert hall has recently been | 
built at Creusot for the workpeople. It is capable of 
seating over 1000 persons, and is also used as a picture 
palace, and is available for balls and parties. 

What is done at Creusot for the welfare of the work- 
people and employees and their families is done like- | 
wise at the other works owned by the company, 
although, of course, on a smaller scale. The whole of 
the administration and co-ordination of these numer- 
ous activities are conducted at the Paris offices of 
Messrs. Schneider and Co., and are the constant pre- 
occupation of Mr. Eugéne Schneider, whose solicitude 
for the welfare of the workmen in his employment 
has contributed in no small measure to the excellent 
relations which exist between the firm and _ its 
employees. 


APPENDIX. 


A COMPLETE list of the works of Messrs. Schneider 
and Company is given below, divided into two 








(1) Works owned wholly by the Company : 


Creusot Works. 

Breuil Works. 

Henri-Paul Works. 
Chalon-sur-Saéne Works. 
Havre, d’Harfleur et du Hoc Works. 
Champagne-sur-Seine Works. 
Bordeaux Works. 
Londe-les-Maures Works. 
Précision Workshops, Paris. 
Perreuil Works. 

Submarine Testing Station. 
Droitaumont Ore Mines. 
Decize Collieries. 

Chaillac Quarries. 


(2) Affiliated Works in which the Company holds a large 
or controlling interest :— 


La Pinouse Coal Mines Company. 

Winterslag Coal Company. 

Terres Rouges Mining Company. 

La Normande Metallurgical Company (Caen). 

Knutange Metallurgical Company. 

Terres Rouges Metallurgical Company. 

Burbach, Eich, and Dudelange United Steel 
works (Arbed). 

La Longueville Forge and Workshops Company. 

Skoda Company, Pilsen (Tchéco-Slovaque). 

Société d’Outillage Mécanique et d’Usinage 
d’Artillerie (Somua). 

Société des Moteurs & Gaz et d’Industrie Méca- 
nique (SMIM). 

Chavanne-Brun Bros. 

Fourchambault et la Pique Foundries-and Work- 
shops. 

Amalgamated Engineering Shops, Prague. 

Shipbuilding and Engineering Works of 
Gironde. 

Provincial Company of Naval Constructions. 

Normandy Company of Naval Constructions. 

Optical and Mechanical Instrument Works, Paris. 


the 





FIG. 22—WORKMEN’S DWELLINGS AT DROITAUMONT 














dated a SO STOLL ETN TT I TTT I I OE LTS RE a TT LT ET TE TT RN TE ETI NET IT . soe 





